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PREFACE. 


The  general  arrangement  of  the  Amefican  Ephemeris  and  Nautical 
Almanac  is  the  same  as  in  the  volumes  since  i9cx>.  The  ephemeris  of 
Uranus,  however,  has  been  computed  from  Newcomb's  tables,  published 
by  this  oflSce  as  part  3  of  volume  7  of  the  Astronomical  Papers  prepared  for 
the  use  of  the  American  Ephemeris  and  Nautical  Almanac;  and  the  times  . 
of  elongations  of  Mimas  and  Tethys  have  been  deduced  from  the  elements 
of  Hermann  Struve  instead  of  from  the  tables  formerly  used,  which  were 
constructed  in  this  office. 

The  Ephemeris  is  divided  into  four  parts,  as  follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  which  gives  the  ephe- 
merides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric  positions  of  the 
major  planets,  the  Sun's  co-ordinates,  and  other  fundamental  astronomical 
data  for  equidistant  intervals  of  Greenwich  mean  time.  , 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  which  gives  the 
ephemerides  for  the  fixed  stars.  Sun,  Moon,  and  major  planets  for  transit  over 
the  meridian  of  the  new  Naval  Observatory,  Washington.  The  mean  places 
of  the  fixed  stars  and  the  data  for  their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena  to  be 
observed,  with  data  for  their  computation.  Washington  mean  time  for  the 
meridian  of  the  new  Naval  Observatory  is  used  throughout  this  part  except 
in  a  few  cases,  notably  those  of  eclipses,  where  Greenwich  mean  time  seems 
more  convenient. 

Part  IV,  Star  numbers^  apparent  places  of  stars ^  and  other  data  based  on  the 
Constants  of  the  Paris  Conference  of  i8g6^  which  gives  precession,  obliquity, 
etc.,  Besselian  star-numbers,  independent  star-numbers,  ephemerides  of  four 
northern  and  one  southern  circumpolar  stars,  and  ephemerides  of  twenty-five 
other  stars  whose  apparent  places  differ  from  those  given  in  Part  II. 

STIMSON  J.  BROWN, 
Professor  of  Mathematics^  U.  S.  Navy^ 

Director  Nautical  Almanac. 
Washington,  February^  igoi. 
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CORRECTIONS. 


Page. 

381,  Second  Star 

411,  Sixth  columD.  heading 

474,  May  18  and  19 


Ephemeris,  igo2, 

for  T  Aquilse 

for  s 

for  18  and  19 


read  i  Aquilse. 

read  " 

read  17  and  18 


Ephemeris^  igos,     {First  edition  only.) 


305,     Third  line  from  bottom 
366,     V  Bootis,  Dec.  25  and  35 


for  A  Draconis 

for  6.05  -3' 
639  '^ 

for  i7*»  i5°> 


read  A  Doradus. 

readt.oi^    ^o 
6.36  -3* 
377,     ^  Ophiuchi  for  i7*»  15™  read  17^  16" 

386,     K  Cephei  (pr.)  for  —  77  25  read  -\-  77  25 

^°o   [  Elongations  of  Mimas  and  Tethys. 

By  reason  of  the  error  of  Hall's  elements,  —  4*^.9  should  be  added  to  the  times  of  elongations  of 

Mimas,  and  -f-  ^9  to  those  of  Tethys,  to  make  them  conform  with  the  elements  of  H.  Struve. 
575,     Second  column.  2t>th  line  for  —  11. 18  read  -\-  ii.i8 

And  corrected  value  of  r  will  give  on  page  576,  correct  results  as  follows — 


576. 


583. 


VII, 

203, 
439. 


583. 


for  i3»>  3i"".9 

read  11^  53"'.9 

14**  35'°-2 

1^^  58°.7 

for  27°  45' 

read  29°     9' 

288«  15' 

287^  23' 

Albany  Mean  Time,  June  15 

Angle  of  Position,  P 

Second  line,  after  "Appendix  I,"  insert— 

' '  In  the  case  of  the  elongations  of  Mimas  and  Tethys,  however,  corrections  have  been  applied  to 
make  them  conform  with  the  elements  of  Prof.  H.  Struve,  in  Beobachtungen  der  Saturnstrabanten,  St 
Petersburg,  1898." 

Ephemeris,  IQ04.     {In  some  copies.) 


Dominical  Letter 

Last  line,  seventh  column 

Limits, 


forC 

for  2i*»  S^.s 

for   +8°  4o'.4 


read  C  B 
read  21^  8".o 
read  +8°  4i'.o 

162°  47'.7  E 

+7°     4'-9 
162°  5i'.5  E 

-25°  49'.7 
69°  48'.9W 


162°  47'.8  E 

+7°     5'.4 
162°  5i'.4  E 

-25°  49'.3 
69°  48'.7  W 

Second  line,  after  "Appendix  I,"  insert— 

"In  the  case  of  the  elongations  of  Mimas  and  Tethys,  however,  corrections  have  been  applied  to 

make  them  conform  with  the  elements  of  Prof.  H.  Struve,  in  Beobachtungen  d^r  Saturmtrabanten,  St. 

Petersburg,  i898." 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE  YEAR    Z904,  WHICH   COMPRISES   THE   LATTER   PART  OF  THE   xaSTH  AND  THE  BEGINNING  OF   THE  xagTH 
YEAR    OF   THE    INDEPENDENCE    OF   THE    UNITED    STATES    OF    AMERICA,    CORRESPONDS    TO — 

The  year  6617  of  the  Julian  Period; 

"         741 2-741 3  of  the  Byzantine  era,  the  year  7413  commencing  on  September  i; 
"         5664-5665  of  the  Jewish  era,  the  year  5665  commencing  on  Septembsr  10, 

or,  more  exactly,  at  sunset  on  September  9; 
"         2657  since  the  foundation  of  Rome,  according  to  Varro; 
<<         2651  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th, 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth 
of  Christ; 
«         2680  of  the  Olympiads,  or  the  fourth  year  of  the  670th  Olympiad,  commenc- 
ing in  July,  1904,  if  we  fix  the  era  of  the  Olympiads  at  775  J^  years 
before  Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the 
Julian  Period; 
"         2216  of  the  Grecian  era,  or  the  era  of  the  SELEUCiDiE,  which  began  near  the 
venial  equinox  of  the  year,  —  311  =  B.  C.  312,  =  4402  of  the  Julian 
Period; 
"         1620  of  the  era  of  Diocletian; 

"         2564  of  the  Japanese  era  and  to  the  37th  year  of  the  period  entitled  "Meiji." 
The  year  1322  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  i8th 
day  of  March,  1904. 

The  first  day  of  January  of  the  year  1904.  is  the  2,416,481st  day  since  the  commence- 
ment of  the  Julian  Period. 

CHRONOLOGICAL    CYCLES. 


Dominical  Letter  .  .         .         C  B 

Epact     ......         13 

Lunar  Cycle  or  Golden  Number  .  5 


Solar  Cycle 9 

Roman  Indiction     ....         2 
Julian  Period 6617 
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SYMBOLS   AND   ABBREVIATIONS. 


SIGNS  OF  THE  PLANETS,  ETC, 


0  The  Sun. 

C  The  Moon. 

5  Mercury. 

9  Venus. 

©  The  Earth. 


i 

Mars. 

% 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Summer 
Signs. 


n 

SI 


Aries. 

Taurus. 

Gemini. 

Cancer. 

Leo. 

Virgo. 


Autumn 
Signs. 

Winter 
Signs. 


7- 

^ 

Libra. 

8. 

TTl 

Scorpius. 

9- 

/ 

Sagittarius. 

lO. 

VJ 

Capricornus 

n. 

Aquarius. 

12. 

X 

Pisces. 

ASPECTS. 

6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
D  Quadrature,  or  differing  ±90*^  in  Longitude  or  Right  Ascension. 
«p     Opposition,    or  differing  180*^  in  Longitude  or  Right  Ascension. 


ABBRE  VIA  TIONS. 

Q. 

Ascending  Node. 

0 

Degrees. 

•6 

Descending  Node.                                 ' 

Minutes  of  Arc. 

N. 

North.                                                      " 

1 

Seconds  of  Arc. 

S  . 

South. 

h 

Hours. 

E. 

East. 

m 

Minutes  of  Time. 

W. 

West. 

■ 

Seconds  of  Time. 
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PART     I 


ASTRONOMICAL    EPHEMERIS 


FOR    THE 


MERIDIAN  OF  GREENWICH. 


EPH  Z904 


JANUARY,  1904. 


AT  GREENWICH  APPARENT  NOON. 


o 


Frid. 
Sat. 

sc/jsr. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 
SC/N. 

Mon. 


a 
o 

o 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 

21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


THE  SUN'S 


Apparent 
Ri^ht  Ascension. 


m 


3  42  4.91 
8  46  30.02 

8  50  54-79 

8  55  19.22 

8  59  43-27 

9  4     6.92 

9  8  3ai5 
9  12  52.93 

9  17  15-24 

9  21   37.05 

9  25  58.33 
9  30  19.06 

9  34  39.22 
9  38  58.78 
9  43  17.70 

9  47  35.98 

9  51  53.59 
9  56  10.51 


20  o  26.71 
20  4  42.18 
20     8  56.90 

20  13  10.86 
20  17  24.03 
20  21  36.41 

20  25  47.98 
20  29  58.75 
20  34     8.69 

20  38  17.80 
20  42  26.08 
20  46  33.52 
20  50  40.14 

20  54  45.92 


Diff.  for 
I  Hour. 


s 

1.053 
1.039 

1.025 
I.OIO 

0.994 
0.977 

0.959 
0.939 

0.919 

0.898 
0.875 

0.852 
0.828 

0.802 

0.775 

0.747 
0.719 

0.690 

0.660 
0.629 

0.597 

0.565 
0.532 
0.499 

0.465 

0.431 
0.397 

0.362 

0.327 

0.293 
0.258 

0.224 


Apparent 
Declination. 


S.  23  5  47.7 

23  I  7-3 

22  55  59-3 

22  50  23.8 

22  44  21. 1 

22  37  51.3 

22  30  54.6 

22  23  31. 1 

22  15  41.2 

22  7  25.0 

21  58  42.8 

21  49  34.8 


21  40 
21  30 
21  19  39.0 


1.3 
2.6 


21  8  50.7 
20  57  38.2 
20  46  1.7 


20 
20 
20 


34  1.4 
21  37.9 

8  51-4 


S. 


9  55  42.4 

9  42  II.O 

9  28  17.8 

9  14  3-0 
8  59  27.1 

8  44  30.4 

8  29  13.3 
8  13  36.2 

7  57   39-5 
7  41  23.5 

7  24  48.7 


Diff  for 
I  Hour. 


-f  II.IO 
12.26 
T3.4I 

t-  14.55 
15.68 

16.80 

+  17.92 
19.03 
20.13 

+  21.22 
22.30 
23.36 

+  24.42 
25.46 
26.50 

+  27.52 
28.52 
29.52 

+  30.50 
31.46 

32.41 

+  33.34 
34.26 

35.17 

+  36.06 

36.93 
37.79 

+  38.63 

39.45 
40.26 

41.06 

+  41.84 


Semi- 
diameter. 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 
6 


7.90 
7.91 
7,91 

7.90 
7.89 
7.87 

7.85 
7.82 

7.78 

7.74 
7.70 

7-^5 

7.60 

7.54 
7.47 

7.40 

7.33 
7.26 

7.18 
7.10 
7.01 

6.92 
6.83 

6.73 

6.63 
6.52 
6.41 

6.30 
6.18 
6.06 

5.92 


6  15.78 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


s 
71.08 

71.05 
71.01 

70.96 
70.91 
70.85 

70.79 
70.72 
70.65 

70.58 
70.50 

70.42 

70.34 
70.26 

70.17 

70.08 
69.98 
69.88 

69.78 
69.68 
69.58 

69.48 

69.37 
69.27 

69.16 
69.05 
68.94 

68.83 

b8.72 
68.60 
68.48 

68.36 


Equation  of 

Time, 

to  be 

Added 

to 

Apparent 

Time. 


Di£E.  for 
X  Hour. 


m 


3  II.IO 

3  39-58 

4  7-72 

4  35.53 

5  2.93 

5  29.95 

5  56.55 

6  22.70 

6  48.39 

7  13-57 

7  38.23 

8  2.34 

8  25.88 

8  48.81 

9  II. 12 


o  33.68 

0  52.55 

1  10.66 

I  28.01 

I  44.58 

2  0.36 

2  15-33 

2  29.50 

2  42.85 


s 

•193 
.179 

.165 

.150 

.134 
,117 

.099 
.080 

.060 

.038 
.016 

0.993 


0.968 
0.942 
0.916 


9  32.79  '  0.888 

9  53.78  '  0.860 

10  14.08    0.831 


0.801 
0.770 

0.739 

0.707 
0.674 
0.641 

0.607 

0.573 
0.539 


2 

55.38 

0.505 

3 

7-07 

0.470 

3 

17.94 

0.435 

3 

27.96 

0.400 

13  37.16    0.366 


Non.—TlM  mean  time  of  temldiami 
The  sign  4*  prefixed  to  the 


ter  patting 
early  chang 


he  meridian  may  be  foand 


y  subtracting  o*.i9  from  the  sidereal  time. 


of  declination  indicates  that  south  declinations  are  decreasing. 


II. 
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AT  GREENWICH  MEAN  NOON.                                           , 

THE 

SUN'S 

• 

1 

O 

• 

a 
o 

o 

■5 

o 

(« 

0 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff  for 

I  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h      m       s 
18    42       4.32 

18    46    29.34 

18    50    54.03 

s 

11.049 

11.036 
11.022 

0                •• 

S.  23     5  48.3 
23     I     8.0 
22  56    0.2 

+  11. 10 
12.25 
13.40 

m       s 

3  11.04 

3  3951 

4  7.64 

s 

I-193 
1.179 

I.165 

h      m        s 
18    38    53.28 

18    42    49.83 

18    46   46.39 

Mon. 
Tues. 
Wed. 

4 

5 
6 

18  55  18.37 

18    59    42.34 
19.    4      5.91 

11.007 
10.991 
10.974 

22  50  24.9 
22  44  22.4 
22  37  52.8 

+  14-54 

15-67 
16.79 

4  35-42 

5  2.83 

5  29.85 

1. 150 
I.134 

1. 117 

18    50    42.95 

18  54  39-51 
18  58  36.06 

Thur. 

Frid. 

Sat. 

7 
8 

9 

19     8  29.06 
19  12  51.77 
19  17  14.00 

10.955 
10.936 
10.916 

22  30  56.4 
22  23  33.2 
22  15  43.5 

+  17.91 
19.02 
20.12 

5  56.44 

6  22.59 

6  48.27 

1.099 
1.080 
1.060 

19     2  32.62 
19     6  29.18 
19  10  25.73 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

19  21  35.74 

19  25  56.95 
19  30  17.61 

10.895 
10.872 
10.849 

22     7  27.5 
21  58  45.6 
21  49  37.9 

+  21.21 
22.29 

23-35 

7  13-45 

7  38.10 

8  2.21 

1.038 
I.016 
0.992 

19  14  22.29 
19  18  18.85 
19  22  15.40 

Wed. 
Thur. 
Frid. 

13 
14 
15 

19  34  37-70 

19  38  57-19 
19  43  16.06 

10.825 
10.799 
10.773 

21  40    4.7 
21  30     6.3 
21   19  43.0 

+  24.41 

25-45 
26.48 

8  25.74 

8  48.67 

9  10.98 

0.968 
0.942 
0.916 

19  26  11.96 
19  30     8.52 
19  34     5-07 

Sat. 

SUN. 

Mon. 

i6 

I? 
i8 

19  47  34.28 

19  51  51-83 
19  56     8.69 

10.745 
10.717 
10.688 

21     8  55.1 
20  57  42.9 
20  46     6.7 

+  27.50 

28.51 
29.50 

9  32.65 

9  53-64 
10  13.94 

0.889 
0.860 
0.831 

19  38     1.63 
19  41  58.19 

19  45  54-74 

Tues. 
Wed. 
Thur. 

19 

20 

21 

20     0  24.83 
20     4  40.25 
20     8  54.93 

10.658 
10.627 
10.596 

20  34    6.8 
20  21  43.6 
20     8  57.5 

+  30-48 

31-45 
32.40 

10  33.54 

10  52.41 

11  10.52 

0.802 
0.771 

0.739 

19  49  51.30 

19  53  47-85  1 
19  57  44-41  1 

Frid. 

Sat. 

SUN. 

22 
23 
24 

20  13     8.84 
20  17  21.97 
20  21  34.31 

10.563 
10.531 
10.497 

19  55  48.7 
19  42  17.7 

19  28  24.8 

+  33.33 

34-25 
35-16 

II  27.87 

11  44-45 

12  0.23 

.0.707 
0.674 
0.641 

20     I  40.97 
20     5  37.52 
20     9  34.08 

Mon. 
Tues. 

Wed. 

25 
26 

27 

20  25  45.85 
20  29  56.58 
20  34     6.48 

10.464 
10.430 
10.396 

19  14  10.3 
18  59  34.8 
18  44  38.4 

+  36.05 
36.92 
37-78 

12  15.21 
12  29.38 
12  42.74 

0.607 
0.574 
0.540 

20  13  30.63 
20  17  27.19 
20  21  23.74 

Thur. 
Frid. 
Sat. 
SUN. 

28 
29 
30 

31 

20  38  15-57 
20  42  23.82 
20  46  31.24 
20  50  37.84 

ia362 
10.327 
10.292 
10.257 

18  29  21.6 
18  13  44.8 

17  57  48.4 
17  41  32.7 

+  38.62 

39.44 
40.25 

41.05 

12  55-27 

13  6.97 
13  17.84 
13  27.87 

0.505 
a47o 

0.435 
0.401 

20  25  20.30 
20  29  16.85 
20  33  13.41 

20  37     9-97 

Mon. 

32 

20  54  43.60 

10.223 

S.  17  24  58.2 

+  41-83 

13  37.08 

0.367 

20  41     6.52 

The  lign  +  prefixed  to  Uu 
decreasinK. 

an  noon  mi 
1  hourly  chf 

ly  be  assumed  the  a 
inge  of  declination  i 

• 

ame  as  tha( 
ndicates  thf 

i  for  apparent 
U  south  declin 

noon, 
ations  are 

Diff.  for  I  Hoar, 

(Table  III.) 

a 


JANUARY,  1904. 


I. 


AT  GUKKNWICH  APPARENT  NOON. 


i 

> 

i 

i 


1 


TUK  srss 


!    V>:m: 


I 


4 


•ii 


i;>i     S    i\\t> 


14  <^.s;,^i 


K*- 


'vVi^ 


W^   ili    <^^  ^t 


^c. 


V 


i 
or 


of 


^^) 


^M»    -? 


•2( 


or     *  «.^  > 

o^     >  <t*.c^ 

^^  «.".  n> 

0^    ^t  ..^•^- 


t>iff  for 


diaiueKer 
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JANUAKY.  :(••, 


AT  GREENWICH  i:^,-' 

THE 

SUN'S 

1 

1 
S 

.= 

■s 

a 

Appinni 
Rlgbt  Ascensloa 

Vitf  lor 

J  ^^ 

Frid. 
Sat. 

SC/N. 

1 

3 

18    42       4,33 
18   46    39.34 
18    50    54.03 

1..036 

S-  23    5  4^ :    - 

22  56    '^- 

-■ 

Mon. 
Tues. 
Wed. 

4 
5 
6 

18  55   18.37 
18  59  43.34 
19.   4     5-91 

11.007 

10.991 
10.974 

33  50  ^..   - 

22   44   2i_ 
22    37   5:;.- 

Thur. 
Frid. 
Sat. 

7 
8 
9 

ig     8  29.06 
19  12  51.77 
19  17  14.00 

10.955 
10.936 

io.gi6 

22    30   51  _      - 
32    23    3:w          . 

32    15  4:-;          - 

Mon. 
Tues. 

lO 

19  21   35-74 
19  25  56.95 
19  30  17.61 

10.895 
10,872 
10.849 

22    7  :r.'.     -_ 
31  5^  4---       - 

31    4^  J-- 

Wed. 
Thur. 
Frid. 

13 
15 

19  34  37-7° 
19  38  57-19 
19  43  16.06 

:o.8a5 
10.799 
10.773 

21   4t     .;-      -„ 
31   31.     : 

Sat. 
Mon. 

16 

'7 
18 

19  47  34.38 
19  51   5'-83 
19  56     8.69 

10.745 
10.717 
10.688 

20  5-  1, 

K-   4- 

Tues. 
Wed. 
Thur. 

19 
21 

ao    0  34.83 
20    4  40.35 
20     8  54.93 

10.658 
10.596 

2t 

Frid. 
Sat. 

33 

24 

20   13     8.84 
20  17  21.97 
20  21   34.31 

.0.563 
10.531 
10.497 

1^.^ 

— 

- 

- 

..6 
;.6 
i.6 

■>.6 
7.6 
[S.6 

19.6 
ao.6 

21.6 

4.06 

22.6 

2.06 
2.06 

23.6 
2^.6 

'-5 

i.o6 
2.05 

26!6 
27.6 

59-2 
6 
45-6 

:.96 
1.90 

28.6 
29.6 
0.8 

30.6 

'    '4-4 
^  57-3 

1.85 
i.So 

..78 

1.8 
2.8 
3-8 

3  39-9 

4  22.8 
-     6.8 

..78 
1.81 
1.87 

4.8 

53.7 
41. 1 
32.9 

1.96 
2.09 

2.13 

7.8 
8.8 

9.8 

38.1 
26.4 
26.9 
28.0 

2.37 

2.48 

a.54 
1-53 

10.8 
11.8 
12.8 
.3.8 

38.3 

2.47 

.4.8  1 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

§ 

o 
o 

Q 

>« 

0 

Lofsarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DiflF.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

A' 

I 

;    2 

3 

I 

2 

3 

0        »         If 

279  40    20.2 

280  41    28.5 

281  42    36.8 

»      »» 

40  19.2 

41  27.4 

42  35.5 

n 

152.85 

152.85 
X52.85 

-0.33 

0-35 
0-34 

9.992  6540 
9.992  6505 
9.992  6500 

—  2.0 

-  0.8 
+     0.4 

h      m        s 

5  20  14.12 
5  16  18.21 
5  12  22.29 

4 

i     5 
.     6 

4 

5 

6 

282    43    45.1 

283  44  53-5 

284  46     1.9 

43  43-7 

44  51.9 
46     0.2 

152.85 
152.85 
152.85 

—  0.30 
0.22 
0.13 

9.992  6524 
9.992  6577 
9.992  6659 

+     1.6 
2.8 
4.0 

5     8  26.38 

5     4  30-47 
5     0  34.56 

7 
8 

9 

7 

8 

9 

285  47  10.5 

286  48  19.2 

287  49  27.9 

47  8.6 

48  17.1 

49  25.7 

152.86 
152.86 
152.87 

—  0.02 

+  O.IO 

0.23 

9.992  6769 
9.992  6904 
9.992  7064 

+    5.1 
6.2 

7-2 

4  56  38.65 

4  52  42.74 
4  48  46.83 

lO 

II 

12 

10 
II 
12 

288  50  36.7 

289  51  45.6 

290  52  54.4 

50  34-3 

51  43.0 

52  51-7 

152.87 
T52.87 
152.87 

+  0.35 
0.46 

0-55 

9.992  7247 

9-992  7452 
9.992  7678 

+    8.1 
9.0 
9.8 

4  44  50.92 
4  40  55-OI   , 
4  36  59.09 

13 
14 
IS 

13 

14 
15 

291  54     3-1 

292  55   11.6 

293  56  19.9 

54  0-3 

55  8.6 

56  16.7 

152.86 
152.85 
152.84 

+  0.61 
0.65 
0.66 

9.992  7922 
9.992  8184 
9.992  8464 

+  10,6 
11.3 
12.0 

4  33     3-18 
4  29     7.27 
4  25  11.36 

i6 

17 
i8 

16 

17 
18 

294  57  27.8 

295  58  35-3 

296  59  42.2 

57  24.4 

58  31-8 

59  38.5 

152.82 
152.80 

152.78 

+  0.64 
0.60 

0-53 

9.992  8761 

9.992  9074 
9.992  9404 

-♦-  12.7 

13.4 
14. 1 

4  21   15.45 
4  17   19.54 
4  13  23.63 

19 

20 
21 

19 
20 

21 

298  0  48.5 

299  I  54.0 

300  2  58.8 

• 

0  44.6 

1  50.1 

2  54.7 

152.75 

152.72 

152.68 

+  0.44 

0-33 
0.22 

9-992  9750 
9.993  on 3 

9.993  0493 

+  14.8 

15-5 
16.2 

4     9  27.72 
4     5  31.81  . 
4     I  35.90 

22 

23 

24 

22 
23 
24 

301  4     2.8 

302  5     5.8 

303  6     7.8 

3  58.5 

5  1.4 

6  3.3 

152.64 
152.60 
152.56 

+  0.08 

—  0.05 

0.18 

9.993  0890 

9.993  1305 
9.993  1738 

+  i6.g 
17.7 
18.5 

3  57  39-99 
3  53  44.08 

3  49  48.17 

25 

26 
27 

25 
26 

27 

304  7     8.7 

305  8     8.6 

306  9     7.3 

7  4-1 

8  3.8 

9  2.3 

152.52 
152.47 
152.42 

—  0.30 
0.41 
0.49 

9.993  2191 
9.993  2663 

9.9933157 

+  19.3 

20.1 

21.0 

3  45  52.26 

3  41  56.35  1 

3  38     0.44 

1 

28 
29 

30 
31 

28 
29 

30 

31 

307  10     4.7 

308  II       I.O 

309  II  56.1 

310  12  50.1 

9  59-7 

10  55.8 

11  50.8 

12  44.6 

152.37 

152.32 
152.27 
152.22 

-0.54 

0-57 
0.56 

0-53 

9-993  3674 
9.9934215 
9.993  4780 

9.993  5371 

4-  22.0 
23.0 
24.1 
25.2 

1 

3  34     4-53 
3  30     8.63 
3  26  12.72 
3  22  16.81 

32 

32 

311   13  42.9 

13  37.2 

imn  K  are  reffl 
-e  referred  to  t 

152.18 

rred  to  the 
tie  mean  eq 

—  0.46 

9.993  5989 

+  26.3 

3  18  20.90 

NOTI 

t.— The  1 
thos 
ficU 

onKttudes  in  the  coU 
e  in  Che  colamn  A'  ai 
dous  year. 

true  equinox 
uinox  of  the  b( 

of  their  own  dat 
sginning  of  the  B 

e,  while 
esselian 

Dlff.  for  I  Hour, 
—  9'.8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

4 

a 

THE 

MOON'S 

o 

s 

Q 

I 
2 

3 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

DiflF,  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

16    17.6 
16    28.9 
16    36.2 

$                M 
16        23.6 
16        33.1 
16        38.1 

59  41-8 
6©  23.5 

60  50.5 

+  1.97 

1-45 
0.77 

60      4.2 
60    39.1 

60    57.5 

+   1.73 

1-^3 
+  0.39 

h      m 

10  46.7 

11  47.5 

12  48.8 

m 
2.49 

2-55 
2.54 

d 
13.6 

14.6 
15-6 

4 

5 
6 

16    38.8 

16   36.5 
16    29.9 

16        38.3 
16        33.7 
16        25.3 

61     0.0 
60  51.5 
60  27.1 

+  ao2 

—  0.70 

1.29 

60    57.9 
60   41. 1 
60    10.2 

-0.35 

l.OI 

1.51 

13  49.0 

14  46.9 

15  42.1 

2.46 
2.36 
2.25 

16.6 
17.6 
18.6 

7 

8 

9 

16   20.0 

16     8.1 
15  55-5 

16         14.3 

16     1.8 
15  49.2 

59  50-9 

59     7-3 
58  20.8 

-  1.69 
1.90 
1.94 

59  29.7 

58  44.2 

57  57'^ 

-  1.82 

1.93 
1.91 

16  34.9 

17  25.9 

18  15.8 

2.16 
2.10 
2.07 

19.6 
20.6 
21.6 

lO 

II 

12 

15  43.0 
15  31-3 
15  20.9 

IS  37-0 
15  25.9 
IS  16.1 

57  34-9 
56  52.1 

56  13.7 

-1.35 
1.70 

1.50 

57  13-0 
56  32.3 
55  56.3 

-  1.78 
1.60 

1.39 

19      5.1 

19  54-4 

20  43.9 

2.06 
2.06 
2.06 

22.6 
23.6 
24.6 

13 
14 
15 

15  "-8 
15     4.0 

H  57-5 

15     7.7 
15     0.6 

14  54-7 

ss  40-2 

55  1 1.7 
54  47-9 

—  1.29 
1.09 
0.90 

55  25.4 
54  59.2 
54  37.7 

—  1.T9 
0.99 
0.80 

21  33.4 

22  22.8 

23  1 1.5 

2.06 
2.05 
2.01 

25.6 
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Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

z  Minute. 

I  Minute. 

Ascension. 

z  Minute. 

X  Minute. 

S 

UNDA\ 

'  X7. 

TUESDAY  19. 

h 

m 

s 

• 

0 

* 

»( 

H 

h 

m       B 

s 

0 

t 

M 

M 

O 

19 

41 

13.74 

a. 0633 

S.I6 

45 

21. 1 

4.0X8 

0 

21 

17   45.38 

X.9594 

S.I2 

14  42.1 

7.OG2 

I 

19 

43 

17.48 

2.0613 

16 

41 

17.7 

4-093 

I 

21 

19   42.89 

1.9575 

12 

7 

36.9 

.7*XX3 

2 

19 

45 

21. 10 

a.  0593 

16 

37 

9.9 

4.168 

2 

21 

21    40.28 

1.9555 

12 

0 

28.6 

7.X63 

3 

19 

47 

24-59 

2.0570 

16 

32 

57.6 

4.243 

3 

21 

23    37.55 

X.9535 

II 

53 

17.3 

7.3x3 

4 

19 

49 

27.94 

2.0548 

16 

28 

40.8 

4.3x6 

4 

21 

25    34.70 

X.9516 

II 

46 

3.1 

7.26X 

5 

19 

51 

31-17 

a. 0527 

16 

24 

19.7 

4.388 

5 

21 

27    31.74 

1.9497 

II 

38  46.0 

7.309 

6 

19 

53 

34-27 

a.0506 

16 

19 

54.2 

4.463 

6 

21 

29    28.67 

1.9478 

II 

31 

26.0 

7.357 

7 

19 

55 

37-24 

a.  0484 

16 

15 

24.3 

4.533 

7 

21 

31    25.48 

X.9460 

II 

24 

3.2 

7.403 

8 

19 

57 

40.08 

a.  0463 

16 

10 

50  2 

4.605 

8 

21 

33  22.19 

i.944« 

II 

16 

37.6 

7.451 

9 

19 

59 

42.79 

a.0441 

16 

6 

II. 7 

4.677 

9 

21 

35   18.78 

X.9433 

II 

9 

9.1 

7.497 

lO 

20 

I 

45.37 

3.04x9 

16 

I 

28.9 

4.748 

10 

21 

37  15.26 

1.9404 

II 

I 

38.0 

7.54a 

II 

20 

3 

47.82 

3.0397 

15 

56 

41.9 

4.817 

II 

21 

39  11.63 

1.9386 

ID 

54 

4.1 

7.587 

12 

20 

5 

50.13 

a. 0374 

15 

51 

50.8 

4.888 

12 

21 

41     7.89 

X.9368 

10 

46 

27.5 

7.633 

13 

20 

7 

52.31 

a.0353 

15 

46 

55-4 

4.958 

13 

21 

43     4.05 

1.935a 

10 

38  48.3 

7.676 

14 

20 

9 

54.36 

a. 0331 

15 

41 

55.9 

5.036 

14 

21 

45     0." 

1.9335 

10 

31 

6.4 

7.7ao 

15 

20 

II 

56.28 

a. 0308 

15 

36 

52.3 

5.095 

15 

21 

46  56.07 

X.93X8 

10 

23 

21.9 

7.762 

i6 

20 

13 

58.06 

a. 0286 

15 

31 

44-5 

5.r63 

16 

21 

48  51.92 

1.9300 

10 

15 

34.9 

7.804 

17 

20 

15 

59.71 

a.  0364 

15 

26 

32.7 

5.330 

17 

21 

50  47.67 

1.9383 

10 

7 

45.4 

7.846 

i8 

20 

i8 

1.23 

3.0343 

15 

21 

16.9 

5.997 

18 

21 

52  43.32 

X.9268 

9 

59 

53-4 

7.887 

19 

20 

20 

2.61 

2.oax8 

15 

15 

57.1 

5.363 

19 

21 

54  38.88 

1.925a 

9 

51 

58.9 

7.938 

20 

20 

22 

3.85 

3.0197 

15 

10 

33.3 

5.429 

20 

21 

56  34.34 

1.9336 

9 

44 

2.0 

7.968 

21 

20 

24 

4.97 

3.0x75 

15 

5 

5.6 

5.494 

21 

21 

58  29.71 

x.9a3z 

9 

36 

2.7 

8.008 

22 

20 

26 

5.95 

3.0x53 

14 

59 

34-0 

5.559 

22 

22 

0  24.99 

X.9206 

9 

28 

I.I 

8.047 

23 

20 

28 

6.79 

a.0138 

S.I4 

53 

58.5 

5.633 

23 

22 

2  20.18 

X.9192 

S.  9 

19 

57.1 

8.086 

M 

ONDAl 

{     18. 

WE 

DNESE 

lAY  20. 

o 

20 

30 

7.49 

3.0107 

S.I4 

48 

19.2 

5.688 

0 

22 

4  15-29 

X.9177 

S.  9 

II 

50.8 

8. 123 

I 

20 

32 

8.07 

a.  0085 

14 

42 

36.0 

5.75a 

I 

22 

6  10.30 

T.9X63 

9 

3 

42.3 

8.16X 

2 

20 

34 

8.51 

2.0063 

14 

36 

49.0 

5.8x4 

2 

22 

8     5-23 

I. 9148 

8 

55 

31.5 

8.198   . 

3 

20 

36 

8.82 

S.004X 

14 

30 

58.3 

5.876 

3 

22 

10     0.08 

I. 9134 

8 

47 

18.5 

8.234 

4 

20 

38 

9.00 

3.00x9 

14 

25 

3.9 

5.938 

4 

22 

II   54- 84 

1.9x20 

8 

39 

3.4 

8,270 

1 

5 

20 

40 

9.05 

1.9997 

14 

19 

5.7 

6.000 

5 

22 

13  49-52 

X.9107 

8 

30 

46.1 

8.305 

6 

20 

42 

8.96 

1.9974 

14 

13 

3.9 

6.060 

6 

22 

15  44.13 

X.9095 

8 

22 

26.8 

8.339 

7 

20 

44 

8.74 

1.9953 

14 

6 

58.5 

6.120 

7 

22 

17  38.66 

1.9082 

8 

14 

5.4 

8.374 

8 

20 

46 

8.40 

X.9933 

14 

0 

49.5 

6.180 

8 

22 

19  33-" 

1.9069 

8 

5 

41.9 

8.408 

9 

20 

48 

7.92 

1.9909 

13 

54 

36.9 

6.239 

9 

22 

21   27.49 

r.9058 

7 

57 

16.4 

8.441 

lO 

20 

50 

7.31 

1.9887 

13 

48 

20.8 

6.298 

10 

22 

23  21.81 

t.9047 

7 

48 

49-0 

8.473 

II 

20 

52 

6.56 

1.9865 

13 

42 

I.I 

6.357 

II 

22 

25   16.05 

X.9034 

7 

40 

19.6 

8.505 

12 

20 

54 

5.69 

1.9844 

13 

35 

38.0 

6.413 

12 

22 

27   10.22 

1.9023 

7 

31 

48.4 

8.536   ■ 

13 

20 

56 

4.69 

1.9833 

13 

29 

"•5 

6.470 

13 

22 

29     4-33 

X.90X3 

7 

23 

15-3 

8.567 

:    14 

20 

58 

3-56 

1.9803 

13 

22 

41.6 

6.527 

14 

22 

30  58.38 

1.9003 

7 

14 

40.3 

8.597 

15 

21 

0 

2.31 

X.9781 

13 

16 

8.3 

6.583 

15 

22 

32  52.37 

1.8994 

7 

6 

3-6 

8.627 

i6 

21 

2 

0-93 

1.9759 

13 

9 

31-6 

6.639 

16 

22 

34  46.30 

1.8984 

6 

57 

25-1 

8.657 

17 

21 

3 

59.42 

1.9738 

13 

2 

51.6 

6.693 

17 

22 

36  40.18 

1.8975 

6 

48 

44-8 

8.686 

i8 

21 

5 

57-79 

X.97X8 

12 

56 

8.4 

6.747 

18 

22 

38  34.00 

1.8966 

6 

40 

2.8 

8.7x4 

19 

21 

7 

56.03 

1.9696 

12 

49 

22.0 

6.801 

19 

22 

40  27.77 

1.8958 

6 

31 

19.1 

8.74a 

20 

21 

9 

54-14 

1.9676 

12 

42 

32.3 

6.«55 

20 

22 

42  21.49 

X.8949 

6 

22 

33-8 

8.768 

21 

21 

II 

52-14 

1.9656 

1 

12 

35 

39.4 

6.908 

21 

22 

44   15-16 

X.8942 

6 

13 

46.9 

8.795 

22 

21 

13 

50.01 

1.9635 

12 

28 

43-4 

6.959 

22 

22 

46     8.79 

X.8934 

6 

4 

58.4 

H.823 

23 

21 

15 

47.76 

I. 9614 

12 

21 

44.3 

7.017 

23 

Z2 

48     2.37 

1.8927 

5 

56 

8.3 

8.848 

24 

1 

f  21 

17 

45.38 

1-9594 

S.  12 

M 

42.1 

7.062 

24 

22 

49  55.91 

X.8920 

S.   5 

47 

16.7 

8.873    , 

1 

X. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

*  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diflf.  for 

Hour. 

Right 

Diff.  for 

1 
DeclinatioiL 

Diff.  for 

Ascension. 

X  Minute. 

■■^  ^#^r  •  ViWvVM  «M  ^^mimm 

X  Minute. 

Ascension. 

X  Minute. 

X  Minute. 

TH 

URSD/ 

LY  21. 

SATURDAY  23. 

h 

m 

s 

q 

0             »            w 

tt 

h     m        s 

8 

0                   •                     M 

#f 

O 

22 

49 

55.91 

1.8920 

S.   5  47  16.7 

8.873 

0 

0   20  46.03 

X.9099 

N.  I  37  20.6 

9.447 

I 

22 

51 

49.41 

X.8914 

5  38  23.6 

8.897 

I 

0   22   40.67 

X.9II4 

I  46  47.4 

9.446 

2 

'    22 

53 

42.88 

X.8908 

5  29  29.1 

8.9K> 

2 

0   24   35.40 

I. 9129 

I  56  14.1 

9.444 

3 

22 

55 

36.31 

1.8903 

5  20  33.2 

8.944 

3 

0   26    30.22 

1.9X46 

2     5  40.7 

9.442 

4 

22 

57 

29.71 

1.8897 

5  "  35.8 

8.967 

4 

0   28    25.15 

Z.9163 

2  15     7.1 

9.438 

5 

22 

59 

23.08 

1.8893 

5     2  37.1 

8.989 

5 

0   30   20.17 

1.9179 

2  24  33.3 

9.435 

6 

23 

I 

16.42 

4  53  37.1 

9.01X 

6 

0   32    15.30 

I.9197 

2  33  59.3 

9.43X 

7 

23 

3 

9-74 

X.8885 

4  44  35.8 

9.03s 

7 

0   34    10.54 

1.92x5 

2  43  25.0 

9.426 

8 

23 

5 

3.04 

I. 888a 

4  35  33.2 

9.053 

8 

0   36      5.88 

X.9233 

2  52  50.4 

9.4«> 

9 

23 

6 

56.32 

X.8878 

4  26  29.4 

9.073 

9 

0   38       1.34 

1.9253 

3     2  15.4 

9.4x4 

lO 

23 

8 

49.58 

1.8875 

4  17  24.4 

9.093 

10 

0  39  56.92 

x.9a73 

3  II  40.1 

9.408 

II 

23 

10 

42.82 

1.8878 

4     8  i8.2 

9.1Z3 

II 

0  41  52.61 

Z.9293 

3  21     4.4 

9.4OX 

12 

23 

12 

36.04 

Z.8870 

3  59  10.8 

9.132 

12 

0  43  48.43 

X.9313 

3  30  28.2 

9.393 

13 

23 

14 

29.26 

z.886g 

3  50    a.4 

9.X49 

13 

0  45  44.37 

Z.9334 

3  39  51.5 

9.384 

14 

23 

16 

22.47 

z«88flB 

3  40  52.9 

9.Z68 

14 

0  47  40.44 

X.9356 

3  49  14.3 

9.376 

15 

23 

18 

15.68 

X.8868 

3  31  42.3 

9.185 

15 

0  49  36.64 

1.9378 

3  58  36.6 

9.367 

i6 

23 

20 

8.88 

X.8867 

3  22  30.7 

9.901 

16 

0  51  32.98 

1.9401 

4     7  58.3 

9.356 

I? 

23 

22 

2. 08 

X.886B 

3  13  18.2 

9.216 

17 

0  53  29.45 

1.9423 

4  17  19.3 

9-345 

i8 

23 

23 

55.29 

1.8868 

3     4    4.8 

9.  •32 

18 

0  55  26.06 

X.9447 

4  26  39.7 

9.333 

19 

23 

25 

48.50 

X.8809 

2  54  50.4 

9.247 

19 

0  57  22.82 

1.9472 

4  35  59.3 

9.322 

20 

23 

27 

41.72 

1.887Z 

2  45  35.1 

9.063 

20 

0  59  19.72 

X.9496 

4  45  18.3 

9.309 

21 

23 

29   34.95 

X.8873 

2  36  19.0 

9.876 

21 

I     I   16.77 

X.9522 

4  54  36.4 

9.295 

22 

23 

31 

28.19 

1.8875 

2   27      2.0 

9.289 

22 

I     3  13.98 

X.9548 

5     3  53.7 

9.283 

23 

23 

33 

21.45 

F 

Z.8878 

RIDAY 

S.    2    17   44.3 
22. 

9.302 

23 

I     5  ".34 
S 

1.9573 

UNDA\ 

N.  5  13  10.2 
'  24. 

9*268 

O 

23 

35 

14.73 

1.8882 

S.   2     8  25.8 

9.3x4 

0 

I     7     8.86 

X.9600 

N.  5  22  25.8 

9.252 

I 

23 

37 

8.03 

Z.888S 

I  59     6.6 

9.326 

I 

I     9     6.54 

X.9628 

5  31  40.4 

9.236 

2 

23 

39 

1.35 

Z.8889 

I  49  46.7 

9*337 

2 

I  11     4.39 

X.9655 

5  40  54.x 

9.330 

3 

23 

40 

54.70 

Z.8894 

I  40  26.1 

9.348 

3 

I  13     2.40 

X.9683 

5  50     6.8 

9.203 

4 

23 

42 

48.08 

X.8899 

I  31     4.9 

9.358 

4 

I  15     0.59 

X.9713 

5  59  18.4 

9.X85 

5 

23 

44 

41.49 

1.8904 

I  21  43.1 

9.367 

5 

I   16  58.95 

X.974X 

6     8  29.0 

9.167 

6 

23 

46 

34.93 

X.89XI 

I   12  20.8 

9.377 

6 

I  18  57.48 

.  I.977X 

6  17  38.4 

9.X47 

7 

23 

48 

28.42 

1.8917 

I     2  57.9 

9.386 

7 

I  20  56.20 

1.9803 

6  26  46.6 

9.128 

8 

23 

50 

21.94 

1.8923 

0  53  34.5 

9.393 

8 

I  22  55.10 

X.9832 

6  35  53-7 

9.108 

9 

23 

52 

15.50 

X.8931 

0  44  10.7 

9.401 

9 

I  24  54.18 

1.9863 

6  44  59.5 

9.086 

lO 

23 

54 

9. 1 1 

X.8939 

0  34  46.4 

9.408 

10 

I  26  53.45 

X.9895 

6  54     4.0 

9.063 

II 

23 

56 

2.77 

Z.8948 

0  25  21.7 

9.414 

II 

I  28  52.92 

X.9928 

7     3     7.1 

9.041 

12 

23 

57 

56.48 

1.8956 

0  15  56.7 

9.420 

12 

I  30  52.58 

1.9960 

7  12     8.9 

9.0x8 

13 

23 

59 

50.24 

1.8965 

S.  0     6  31.3 

9.426 

13 

I  32  52.44 

X.9993 

7  21     9.3 

8.994 

14 

0 

I 

44.06 

X.8975 

N.  0     2  54.4 

9.431 

14 

I  34  52.50 

3.0027 

7  30     8.2 

8.969 

15 

0 

3 

37.94 

1.8985 

0  12  20.4 

9.435 

15 

I  36  52.76 

2.0061 

7  39     5.6 

8.944 

i6 

0 

5 

31.88 

X.8996 

0  21  46.6 

9.438 

16 

I  38  53.23 

3.0097 

7  48     1.5 

8.918 

17 

0 

7 

25.89 

1.9017 

0  31   13.0 

9.442 

17 

I  40  53.92 

2.0132 

7  56  55.8 

8.892 

i8 

0 

9 

19.96 

I. 9018 

0  40  39.6 

9.444 

18 

I  42  54.81 

2.0167 

8     5  48-5 

8.864 

19 

0 

II 

14.  II 

X.903X 

0  50     6.3 

9.446 

19 

I  44  55.92 

2.0203 

8  14  39.5 

8.836 

20 

0 

13 

8.33 

1.9043 

0  59  33.1 

9.447 

20 

I  46  57.25 

2.0240 

8  23  28.8 

8,807  j 

21 

0 

15 

2.63 

1.9057 

I     9     0.0 

9.448 

21 

I  48  58.80 

2.0277 

8  32  16.3 

8.777 

22 

0 

16 

57.01 

1.9071 

I   18  26.9 

9.448 

22 

I   51     0.57 

2.0314 

8  41     2.0 

8.747 

23 

0 

18 

51.48 

1.9085 

I  27  53.8 

9.448 

23 

I   53     2.57 

2.0353 

8  49  45-9 

8.716 

24 

0 

20 

46.03 

X.9099 

N.  I  37  20.6 

9.447 

24 

I  55     4.81 

2.0392 

N.  8  58  27.9 

8.683 

12 
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GREENWICH 

MEAN 

TIME. 

r 

THE  MOON'S 

RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflF.  for 

Declination. 

Diff.  for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

X  Minute. 

Ascension. 

z  Minute. 

X  Minute. 

M 

ONDA\ 

'    25- 

WEDNESDAY  2 

7. 

h 

m 

s 

s 

0 

t 

n 

tt 

h 

m       s 

s 

0 

• 

tf 

t$ 

O 

I 

55 

4.81 

3.0392 

N.  8 

58 

27.9 

8.683 

0 

3 

38    12.03 

a.  2703 

N.15 

2 

37.3 

6. 143 

I 

I 

57 

7.28 

a.0431 

9 

7 

7.9 

8.651 

I 

3 

40   28.42 

a. 2758 

15 

8 

43.6 

6.067 

2 

I 

59 

9.98 

2.0470 

9 

15 

46.0 

8.6x8 

2 

3  42  45.13 

2.2812 

15 

14 

45.3 

5.989 

3 

2 

I 

12.92 

a. 0510 

9 

24 

22.0 

8.583 

3 

3 

45     2.17 

a.  2867 

15 

20 

42.3 

5.91X 

4 

2 

3 

16.10 

a.0551 

9 

32 

56.0 

8.548 

4 

3 

47  19.53 

a.a922 

15 

26 

34.6 

5.833   1 

5 

2 

5 

19-53 

3.0592 

9 

41 

27.8 

8.5Z2 

5 

3 

49  37.23 

2.2978 

15 

32 

22.2 

5.753 

6 

2 

7 

23.21 

2.0633 

9 

49 

57.4 

8.475 

6 

3 

51   55.26 

2.3032 

15 

38 

4.9 

5.671 

7 

2 

9 

27.13 

a. 0675 

9 

58 

24.8 

8.438 

7 

3 

54  13.61 

2.3086 

15 

43 

42.7 

5.588 

8 

2 

II 

31.31 

2.0718 

10 

6 

50.0 

8.400 

8 

3 

56  32.29 

a. 3142 

15 

49 

15.5 

5.506 

9 

2 

13 

35.74 

2.0760 

10 

15 

12.8 

8.36Z 

9 

3 

58  51.31 

a. 3197 

15 

54  43.4 

5.422 

lO 

2 

15 

40.43 

a.  0803 

10 

23 

33.3 

8.321 

10 

4 

I   10.65 

2.325X 

16 

0 

6.1 

5.336 

II 

2 

17 

45.38 

a. 0847 

10 

31 

51.3 

8.a8o 

II 

4 

3  30.32 

a.  3307 

16 

5 

23.7 

5.850 

12 

2 

19 

50.59 

2.089Z 

10 

40 

6.9 

8.238 

12 

4 

5  50.33 

3.3362 

16 

10 

36.1 

5.X63 

13 

2 

21 

56.07 

a. 0935 

10 

48 

19.9 

8.Z96 

13 

4 

8  10.66 

2.3416 

16 

15 

43.2 

5.074 

14 

2 

24 

1. 81 

a. 0980 

10 

56 

30.4 

8.153 

14 

4 

10  31.32 

a. 3471 

16 

20 

45.0 

4.985 

15 

2 

26 

7.83 

2.  xozC 

II 

4 

38.3 

8.Z09 

15 

4 

12  52.31 

a. 3525 

16 

25 

41.4 

4.894 

.    i6 

2 

28 

14.12 

2.1072 

II 

12 

43-5 

8.064 

16 

4 

15  13.62 

a. 3579 

16 

30 

32.3 

4.802 

17 

2 

30 

20.69 

a.zzzS 

II 

20 

46.0 

8.oz8 

17 

4 

17  35.26 

a. 3633 

x6 

35 

17.7 

4.7x1 

i8 

2 

32 

27.53 

2.Z164 

II 

28 

45.7 

7'97i 

18 

4 

19   57-22 

•.3687 

16 

39 

57.6 

4.6z8 

19 

2 

34 

34.65 

a.i2zi 

II 

36 

42.5 

7.923 

19 

4 

22  19.50 

a. 3741 

16 

44 

31.8 

4.523 

20 

1 

2 

36 

42.06 

2. 1258 

II 

44 

36.5 

7.876 

20 

4 

24  42.11 

a.  3795 

16 

49 

0.3 

4.428. 

21 

2 

38 

49.75 

2.X306 

II 

52 

27.6 

7.827 

21 

4 

27     5.04 

a.3848 

16 

53 

23.1 

4.33^ 

22 

2 

40 

57.73 

2. 1353 

12 

0 

15-7 

7.776 

22 

4 

29  28.29 

3.3901 

16 

57 

40.1 

4.234   ' 

23 

2 

43 

5.99 

Tl 

2.Z402 
JESDA^ 

N.12 
^  26. 

8 

0.7 

7.725 

23 

4 

31  51.85 
TH 

S«3953 

iURSDi 

N.17 

\Y   2fi 

I 

51.2 

4.X35    1 

1 

O 

2 

45 

14.55 

a.z45z 

N.12 

15 

42.7 

7.673 

0 

4 

34  15.73 

8.4007 

N.I7 

5 

56.3 

4.036 

I 

2 

47 

23.40 

a.zsoo 

12 

23 

21.5 

7.6ao 

I 

4 

36  39.93 

a. 4059 

17 

9 

55.5 

3.936 

2 

2 

49 

32.55 

a.z55o 

12 

30 

57.1 

7.567 

2 

4 

39     4.44 

a. 41 12 

17 

13 

48.6 

3.834 

3 

2 

51 

42.00 

«.X599 

12 

38 

29.5 

7.513 

3 

4 

41  29.27 

3.4163 

17 

17 

35.6 

3.732 

4 

2 

53 

51.74 

2.Z649 

12 

45 

58.6 

7.457 

4 

4 

43  54.40 

3.4314 

17 

21 

16.4 

3.628 

5 

2 

56 

1.79 

2.Z700 

12 

53 

24.3 

7.399 

.  5 

4 

46  19.84 

a. 4266 

17 

24 

51.0 

3.525 

6 

2 

58 

12.14 

2.1750 

13 

0 

46.5 

7.342 

6 

4 

48  45.59 

2.4317 

17 

28 

19.4 

3.420 

7 

3 

0 

22.79 

2.Z80Z 

13 

8 

5.3 

7.284 

7 

4 

51   11.64 

a. 4367 

17 

31 

41.4 

3.313 

8 

3 

2 

33.75 

a. 1853 

13 

15 

20.6 

7.«25 

8 

4 

53  37.99 

8.44x7 

17 

34 

57.0 

3.206 

9 

3 

4 

45.02 

a. 1904 

13 

22 

32.3 

7.164 

9 

4 

56     4.64 

2.4467 

17 

38 

6.1 

3.097 

lO 

3 

6 

56.60 

2. Z956 

13 

29 

40.3 

7.103 

10 

4 

58  31.59 

3.45x6 

17 

41 

8.7 

2.989 

" 

3 

9 

8.49 

3.2008 

13 

36 

44.6 

7.04X 

II 

5 

0  58.83 

2.4563 

17 

44 

4.8 

2.880 

12 

3 

II 

20.69 

a.ao6o 

13 

43 

45.2 

6.978 

12 

5 

3  26.35 

2.4612 

17 

46 

54.3 

a.  769 

13 

3 

13 

33.21 

2.21X3 

13 

50 

42.0 

6.913 

13 

5 

5  54.17 

2.4660 

17 

49 

37.1 

2.657 

14 

3 

15 

46.04 

2.2165 

13 

57 

34.8 

6.848 

14 

5 

8  22.27 

2.4707 

17 

52 

13.2 

2.545 

15 

3 

i^ 

59.19 

2.a2i8 

14 

4 

23.8 

6.782 

15 

5 

10  50.66 

2.4754 

17 

54 

42.5 

2.433 

i6 

3 

20 

12.66 

2.3273 

14 

II 

8.7 

6.715 

16 

5 

13   19.32 

a.  4800 

17 

57 

5.0 

a.  318 

17 

3 

22 

26.46 

3.3326 

14 

17 

49.6 

6.647 

17 

5 

15  48.26 

2.4846 

17 

59 

20.6 

2.203 

i8 

3 

24 

40.57 

8.2378 

14 

24 

26.4 

6.578 

18 

5 

18   17.47 

2.489X 

18 

I 

29.3 

3.087 

19 

3 

26 

55.00 

a-«433 

14 

30 

59.0 

6.508 

19 

5 

20  46.95 

a. 4935 

18 

3 

31.0 

Z.970 

20 

3 

29 

9.76 

2.2487 

14 

37 

27.4 

6.437 

20 

5 

23   16.69 

2.4979 

18 

5 

25.7 

X.853 

21 

3 

31 

24.84 

2.254X 

14 

43 

51.5 

6.365 

21 

5 

25  46.70 

2.5023 

18 

7 

13.4 

1.736 

22 

3 

33 

40.25 

a. 2595 

14 

50 

II. 2 

6.292 

22 

5 

28  16.96 

3.5065 

18 

8 

54.0 

X.617 

23 

3 

35 

55.98 

2.2648 

14 

56 

26.5 

6.2Z8 

23 

5 

30  47.48 

3.5x07 

18 

10 

27.4 

1.497 

24 

3 

38 

12.03 

2.2703 

N.15 

2 

37.3 

6.143 

24 

5 

33   18.24 

a. 5148 

N.I8 

II 

53.6 

1.377 

XII. 
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GREENWICH 

MEAN  TIME. 

1 
THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.for 

Declination. 

Diif.  for 

Hour. 

Right 

Dili,  for 

Declination. 

Diff.  for 

Aaceosioo. 

1  Minute. 

I  Minute. 

AacensioiL 

X  Minute. 

•^**^ 

I  Minute. 

1 

F 

RIDAY 

29. 

SUNDAY  31. 

h 

m      8 

I 

0                 •              M 

»» 

h     m       s 

s 

* 

M 

m 

O 

5 

33   18.24 

1.5148 

N.I8        II        53.6 

1.377 

0 

7  37  10-27 

a. 6x03   N.16 

50    47.4 

4.808 

1       I 

5 

35  49.25 

S.5188 

18   13    12.6 

I.  ass 

1 

7  39  46.88 

a.6099        16 

45 

55.1 

4.935     i 

2 

5 

38  ao.50 

2.53a8 

18  14  24.2 

1. 133 

2 

7  42  23.46 

a.6094  1      16 

40 

55.2 

5.062 

i      3 

5 

40  51.99 

1.5*67 

18  15  28.6 

i.oia 

3 

7  45     0.01 

a.6089  1      16 

35 

47.7 

5.187 

4 

5 

43  23.71 

«.5305 

18  16  25.6 

0.S88 

4 

7  47  36.53 

a.6083  ,      16 

30 

32.8 

5-3" 

5 

5 

45  55-65 

«.S343 

18  17  I5.I 

0.764 

5 

7  50  13.01 

a.6076        16 

25 

10.4 

5.436 

6 

5 

48  27.82 

a.  5380 

18  17  57.3 

0.641 

6 

7  52  49.44 

2.6068  ,      16 

19 

40.5 

5*599 

7 

5 

51     0.21 

a.54«7 

18  18  32.0 

0.515 

7 

7  55  25.82 

2.6058  i      16 

14 

3.3 

S.68a 

8 

5 

53  32.82 

a. 545a 

18  18  59.1 

0-389 

8 

7  58     2.14 

2.6048  1      16 

8 

18.7 

5.804 

9 

5 

56     5.63 

a.M»6 

18  19  18.7 

0.264 

9 

8     0  38.39 

a.6037        16 

2 

26.8 

5.9a5 

lO 

J 

5 

58  38.65 

a. 5319 

18  19  30.8 

0,138 

10 

8     3  14.58 

a.6oa6  1      1 5 

56 

27.7 

6.045 

1  " 

6 

I   11.86 

a. 5352 

18  19  35.3 

-f  0.01X 

11 

8     5  50.70 

2.6013  >      15 

50 

21.4 

6.165 

12 

1 

6 

3  45.27 

•.5584 

18  19  32.1 

— 0.117 

12 

8     8  26.73 

a.  5998  i      15 

44 

7.9 

6.a83 

'    13 

6 

6  18.87 

a.3«X5 

18  19  21.3 

o.a45 

13 

8  II     2.68 

2.5985 

15 

37 

47.4 

6.40X 

1    ^4 

6 

8  52.65 

•.5643 

18  19     2.7 

0.373 

14 

8  13  38.55 

a.  5970  1      15 

31 

19.8 

6.518 

15 

6 

II   26.61 

a.  3675 

18  18  36.5 

0.502 

15 

8   16   14.32 

a.  5953  1      15 

24 

45.2 

6.634 

i6 

6 

14     0.75 

a.  5703 

18  18    2.5 

0.63a 

16 

8   18  49.99 

a. 5937 

15 

18 

3-7 

6.748  . 

17 

6 

16  35.05 

a.  5731 

18  17  20.7 

0.762 

17 

8  21  25.56 

2.5919 

15 

II 

15.4 

6.862  , 

i8 

6 

19     9.52 

a. 5758 

18  16  31. 1 

0.891 

18 

8  24     1.02 

a.5901  1      15 

4 

20.2 

6.976 

.    *9 

6 

21  44.14 

a. 5783 

18  15  33.8 

i.oai 

19 

8  26  36.37 

2.5882  '      14 

57 

18.3 

7.087 

20 

6 

24  18.91 

a.jSoB 

18  14  28.6 

1.15a 

20 

8  29  11.60 

a.586a  ,       14 

50 

9.8 

7.198  . 

i     ^* 

6 

26  53.83 

2.583a 

18  13  15.6 

i.a83 

21 

8  31  46.71 

2.5842 

14 

42 

54.6 

7.308 

22 

6 

29  28.89 

a. 5854 

18  11  54.7 

1.4x3 

22 

8  34  21.70 

3.5821 

14 

35 

32.8 

7.417 

23 

6 

32     4.08 

a. 5875 

N.I8  10  26.0 

1.544 

23 

8  36  56.56 

2.5798   N.I4 

28 

4.5 

7.535  1 

SA 

TURDV^ 

^Y  30. 

MONDAY, 

FEBRUARY 

I, 

1904. 

1 

O 
I 

6 
6 

34  39.39 
37   H.83 

a. 5896 

a.  5917 

N.18     8  49.4 
18     7     4.9 

X.676 
X.80B 

0 

8  39  31.28 

2.5776  N.14 

20 

29.8 

1 
7.63*   ' 

.       2 

6 

39  50.39 

a.  5936 

18     5  12.5 

1.939 

'      3 

6 

42  26.06 

3.9934 

18      3    12.2 

a.  071 

1      4 

6 

45     1.84 

a.  5971 

18      I      4.0 

a.ao3 

PHASES 

OF  THE  MOON. 

'      5 

6 

47  37.71 

2.3987 

17    58   47.9 

«.334 

6 
7 

6 
6 

50   13.68 
52  49.74 

3.6003 
a.6017 

17    56   23.9 

X7  53  52.0  1 

a.  466 
a.  598 

• 

8 

6 

55  25.88 

a.6oa9 

17  51  12.2 

^'77/^ 

!      9 

6 

58     2.09 

a.6041 

17  48  24.4 

2.86a 

d 

h     m 

i  '"^ 

7 

0  38.37 

a.  6053 

17  45  28.8  ' 

a.99a 

0 

Fall  Moon 

•     .     .     .  Jan. 

2    I 

7  47.4 

.     IX 

7 

3  14.72 

a.  6063 

17  42  25.3 

3.xa4 

c 

Last  Quartei 

>     .     .     .     • 

. 

9 

9  10. 1 

12 

7 

5  51.12 

a.6071  1 

17  39  13.9  ' 

3.356 

^^ 

Kt 
^  *                 K  ^ 

^ 

7 

13 

7 

8  27.57 

a.6079 

17  35  54.6  I 

3.387 

• 

New  Moon    . 

1     .     .     .     « 

. 

17 

3  46.6 

.    M 

7 

II     4.07 

a. 6067 

17  32  27.4 

3.518 

3) 

First  Quarte 

r     .      .      .      . 

« 

. 

25 

8  41.0  , 

15 

7 
7 

13  40.61 
16  17.19 

2.6093 
a. 6098 

17  28  52.4 
17  25     9.6  ' 

3.648 
3.779 

1    17 

7 

x8  53.79 

a.6iox 

17  21   18.9 

3.909 

l8 

7 

21  30.41 

a.6105 

17  17  20.5 

4.038 

d     h 

■    '9 

7 

24     7.05 

a.  6107 

17  13  14.3  . 

4.X68 

C 

Perigee 

Jan. 

4     0.5  , 

20 

7 

26  43.70 

a.  6108 

17     9     0.3  , 

4*397 

^^ 

Apogee     .     . 

I         ^  1 

21 

7 

29  20.35 

a.  6108 

17     4  38.6 

4.4a6 

c 

. 

I 

9  II. 0 

22 

7 

31   57.00 

a.6ioB 

17     0     9.2 
16  55  32.1 

4*554 

'     23 

1     ' 
7 

34  33.64 

a.6io6 

4.68a 

24 

7 

37  10,27 

a.  6103 

N.16  50  47.4 

4.808 

14 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

1  oS 

P.L. 

P.L. 

P.L 

P.L 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diff. 

DiflE. 

DiflE. 

Diflt 

o            >            » 

0              »              IT 

e 

t          m 

V                   »                  • 

I 

Jupiter 

W. 

87  45  19 

2351 

89       32       31 

2235 

91 

20      6 

232X 

93     8     2 

3208 

a  Pegasi 

W. 

85  32  25 

2433 

87        15       14 

2417 

88 

58  25 

2402 

90  41  57 

2389 

a  Arietis 

w. 

41  54  32 

2444 

43  37     4 

2414 

45 

20  19 

2386 

47     4  14 

2360 

Pollux 

E. 

37  55  47 

2446 

36  13  17 

2453 

34 

30  57 

2465 

32  48  54 

2482 

Regulus 

E. 

72  54  55 

2207 

71     6  38 

2x92 

69 

17  59 

2x79 

67  29     0 

2x65 

2 

Jupiter 

W. 

102  12  34 

2147 

104     2  21 

2137 

105 

52  24 

2XS8 

107  42  41 

21 18 

a  Pegasi 

W. 

99  23  58 

2337 

lOI      9      4 

2329 

102 

54  21 

2324 

104  39  46 

2319 

a  Arietis 

W. 

55  52  23 

2256 

57  39  28 

2239 

59 

26  58 

2323 

61   14  51 

32X0 

Aldebaran 

W. 

21  49  24 

2100 

23  40  23 

2090 

25 

31  38 

2079 

27  23     9 

2070 

Regulus 

E. 

58  19  II 

2x06 

56  28  21 

2097 

54 

37  17 

2087 

52  45  58 

20/9 

Spica 

E. 

III  50  26 

2109 

109  59  40 

2098 

108 

8  37 

2088 

106  17  19 

3079 

3 

•  a  Arietis 

W. 

70  18  53 

2x57 

72     8  25 

2x30 

73 

58     8 

2x43 

75  48     I 

2x39 

Aldebaran 

W. 

36  43  53 

2035 

38  36  32 

2031 

40 

29  18 

2026 

42  22  II 

9024 

Regulus 

E. 

43  26  35 

2049 

41   34  17 

2045 

39 

41   53 

2043 

37  49  25 

ao4x 

Spica 

E. 

96  57  43 

2044 

95     5  18 

2039 

93 

12  45 

2035 

91  20     6 

2032 

4 

a  Arietis 

W. 

84  58  49 

2128 

86  49     6 

2x29 

88 

39  21 

3x30 

90  29  34 

2x34 

Aldebaran 

W. 

51  47  28 

20X8 

53  40  34 

20x9 

55 

33  39 

203X 

57  26  40 

2024 

Regulus 

E. 

28  26  56 

2048 

26  34  37 

2053 

24 

42  26 

206X 

22  50  27 

2070 

Spica 

E. 

81  56     I 

2oa8 

80     3  10 

2028 

78 

10  20 

9031 

76  17  34 

3034 

5 

Aldebaran 

W. 

66  50  26 

9046 

68  42  48 

2053 

70 

35     0 

2060 

72  27     I 

20fiR 

Pollux 

W. 

25  42     7 

25x6 

27  22  58 

2467 

29 

4.58 

3438 

30  47  53 

2398 

Spica 

E. 

66  55  II 

2058 

65     3     7 

2065 

63 

II   14 

9073 

61  19  33 

908X 

Venus 

E. 

105     0  58 

2400 

103  17  23 

2408 

lOI 

33  59 

24x5 

99  50  45 

3434 

6 

Aldebaran 

W. 

81  43  50 

2XX4 

83  34  28 

2X24 

85 

24  50 

2x36 

87  14  54 

2x47 

Pollux 

W. 

39  30  35 

2325 

41  15  58 

2320 

43 

I  28 

23x9 

44  47     0 

0319 

Spica 

E. 

52     4  32 

2x30 

50  14  19 

2x42 

48 

24  24 

2x54 

46  34  47 

8X67 

Venus 

E. 

91   17  55 

2475 

89  36     6 

2486 

87 

54  33 

2499 

86  13  18 

35x1 

Antares 

E. 

97  47  49 

ai7x 

95  58  38 

sx8x 

94 

9  42 

2x92 

92  21     3 

8304 

Sun 

E. 

134  19  22 

2456 

132  37     7 

2466 

130 

55     6 

2477 

129  13  20 

8488 

7 

Aldebaran 

W. 

96  ^0  42 

32XX 

98     8  54 

2234 

99 

56  46 

t237 
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W. 
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2342 
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57 
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2705 
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2738 
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E. 
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2388 
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2422 
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106     0     I 
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W. 
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84 
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48 
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2869 
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Antares 

E. 

55  38  20 

2536 

53  57  43 

2544 

52 

17  31 

2563 

50  37  45 

2583 

Sun 

E. 

94  48     4 

2794 

93  13  28 

S809 

91 

39  12 

2825 

90     5  16 
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Diff. 
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Diff. 
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23 
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2376 

94     9  57 
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23 
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97 

39 

4 

8345 

a  Arietis 

w. 
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34 
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54 

5 

44 

2273 

Pollux 

E. 

31     7  15 

2504 

29  26     7 

3535 

27  45 

43 

8575 

26 

6 

14 
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E. 

65  39  40 

2152 
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I 
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60 

9 

44 
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2 

Jupiter 

W. 
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49 
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"5 

5 

54 

2090 

a  Pegasi 
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34 
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42 

14 
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2196 

64  51  37 

2185 

66  40 

27 

2175 

68 

29 

33 

2165 

Aldebaran 

W. 

29  14  54 
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31     6  52 

8055 
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I 
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34 

51 

22 

2041 
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E. 
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21 
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32  II 

50 
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15 

25 
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68 

47 

25 

8053 
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0 
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Pollux 

W. 

46  32  32 

8381 

48  18     I 

2324 

50     3 

25 

3328 

51 

48 

43 

3335 
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E. 

44  45  30 

9x81 

42  56  33 
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57 
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39 

19 
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E. 
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E. 

90  32  41 

2216 

88  44  37 
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334  X 

85 

9 

24 
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E. 
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39 
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7 
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W. 
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108 

50 
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Pollux 

W. 
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32 

8399 

65 

44 

8 
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W. 

23  38  46 
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25  24  40 

8313 
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21 

2334 

28 

55  46 

8335 

Spica 

E. 

30  24  17 

2307 

28  38  28 

8387 
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8 

8348 

25 

8 

18 

8369 

Venus 

E. 

71  16  12 

2641 

69  38  13 

8657 

68     0 

35 
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66 

23 

19 

9689 

Antares 

E. 

76  17  14 

2326 

74  31  52 

334X 

72  46 

52 

8357 

71 

2 

15 

8373 

Sun 

E. 

114    10   22 

2607 

112  31  37 

2692 

no  53 

12 

3638 

109 

15 

8 

9653 

8 

Pollux 

W. 

74  17  47 

8474 

75  59  37 

8487 

77  41 

8 

3503 

79 

22 

19 

3515 

Regulus 

W. 

37  38  30 

3398 

39  22     7 

24x2 

41     5 

24 

2496 

42 

48 

22 

3440 

Venus 

E. 

58  22  21 

2770 

56  47  14 

3787 

55  12 

29 

3803 

53 

38 

5 

2820 

Antares 

E. 

62  24  57 

8455 

60  42  41 

2479 

59     0 

49 

3490 

57 

19 

22 

2508 

Sun 

E. 

loi     9  58 

2730 

99  33  58 

3746 

97  58 

19 

37C2 

96 

23 

I 

8778 

9 

Pollux 

W. 

87  43  30 

3585 

89  22  46 

3599 

91     I 

42 

2613 

92 

40 

20 

2627 

Regulus 

W. 

51  18  18 

3509 

52  59  19 

3532 

54  40 

I 

8536 

56 

20 

24 

8550 

Venus 

E. 

45  51  25 

3902 

44  19     8 

39x7 

42  47 

II 

8933 

41 

15 

34 

2950 

Antares 

E. 

48  58  26 

3602 

47  19  33 

2623 

45  41 

8 

2643 

44 

3 

10 

2663 

Sun 

E. 

88  31  40 

2856 

86  58  24 

287X 

85  25 

28 

3886 

83 

52 

51 

2901 

16 
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Diff. 

Diff. 

Diflf. 

0 
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H 
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n 

lO 

Pollux 

W. 

94 

18     38 

2641 

95  56  37 

2655 

97 

34 

17 

2669 

99  II 

38 

2684 

Regiilus 

W. 

58 

0     28 

2563 

59  40  14 

257« 

61 

19 

42 

2590 

62  58 

51 

2602 

Venus 

E. 

39 

44   18 

2965 

38  13  21 

2981 

36 

42 

44 

2997 

35  12 

27 

3012 

Antares 

E. 

42 

25  40 

3685 

40  48  40 

2708 

39 

12 

10 

2732 

37  36 

12 

2756 

Sun 

E. 

82 

20  33 

29x6 

80  48  35 

2931 

79 

16 

56 

2946 

77  45 

35 

2960 

II 

Regulus 

W. 

71 

10  17 

2665 

72  47  44 

2677 

74 

24 

55 

2688 

76     I 

51 

2700 

Spica 

W. 

17 

56  29 

2759 

19  31  51 

2757 

21 

7 

16 

2757 

22  42 

41 

2758 

Venus 

E. 

27  45  48 

3089 

26  17  25 

3105 

24 

49 

21 

3120 

23  21 

36 

3136 

Antares 

E. 

29 

45  16 

2910 

28  13  10 

2950 

26 

41 

55 

2996 

25  II 

37 

3048 

Sun 

E. 

70 

13  17 

3030 

68  43  41 

3043 

67 

14 

22 

3056 

65  45 

18 

3069 

12 

Regulus 

W. 

84 

2  42 

8755 

85  38     9 

2765 

87 

13 

23 

2776 

88  48 

23 

2785 

Spica 

W. 

30 

38  31 

2786 

32  13  17 

2793 

33 

47 

54 

2801 

35  22 

21 

2808 

Sun 

E. 

58 

23  57 

3131 

56  56  25 

3143 

55 

29 

8 

3155 

54     2 

5 

3167 

1 

13 

Spica 

W. 

43 

12     7 

a847 

44  45  34 

2854 

46 

18 

52 

2862 

47  52 

0 

1 

2870 

Sun 

E. 

46 

50  13 

3222 

45  24  30 

3233 

43 

59 

0 

3243 

42  33 

42 

3254 

14 

Spica 

W. 

55 

35  19 

2905 

57     7  32 

3912 

58 

39 

36 

2918 

60  II 

32 

2925 

Sun 

E. 

35 

30  22 

3308 

34     6  20 

3319 

32 

42 

30 

3330 

31   18 

53 

3342 

19 

Sun 

W. 

20 

18  18 

3572 

21  37  23 

356a 

22 

56 

39 

3553 

24  16 

5 

3546 

a  Arietis 

E. 

77 

53     I 

3191 

76  26  41 

3194 

75 

0 

25 

3198 

73  34 

13 

3200 

Aldebaran 

E. 

no 

36  42 

3074 

109  .  8     0 

3074 

107 

39 

19 

3075 

106  10 

39 

3077 

20 

Sun 

W. 

30 

54  56 

3520 

32   14  58 

3516 

33 

35 

5 

35x2 

34  55 

16 

3509 

a  Arietis 

E. 

66 

24     3 

3215 

64  58  12 

32x8 

63 

32 

24 

322X 

62     6 

40 

3225 

Aldebaran 

E. 

98 

47  37 

3078 

97  19     I 

3078 

95 

50 

25 

3078 

94  21 

48 

3077 

21 

Sun 

W. 

41 

37  13 

3489 

42  57  50 

3484 

44 

18 

32 

3480 

45  39 

19 

3475 

a  Arietis 

E. 

54 

58  58 

3242 

53  33  39 

3246 

52 

8 

24 

3251 

50  43 

15 

3256 

Aldebaran 

E. 

86 

58  20 

3069 

85  29  32 

3065 

84 

0 

40 

3063 

82  31 

45 

3060 

22 

Sun 

W. 

52 

24  41 

3446 

53  46     6 

3439 

55 

7 

38 

3432 

56  29 

18 

3425 

Mars 

W. 

21 

17  28 

3387 

22  39  59 

3376 

24 

2 

43 

3365 

25  25 

40 

3354 

0  Arietis    • 

E. 

43 

39     9 

3289 

42  14  45 

3300 

40 

50 

33 

3310 

39  26 

33 

3323 

Aldebaran 

E. 

75 

5  59 

3038 

73  36  33 

3033 

72 

7 

I 

3026 

70  37 

21 

302X 

23 

Sun 

W. 

63 

19  51 

3383 

64  42  27 

3372 

66 

5 

15 

3363 

67  28 

14 

3352 

Fomalhaut 

W. 

38 

7     8 

4098 

39  17   12 

4020 

40 

28 

32 

3947 

41  41 

4 

388X 

Mars 

W. 

32 

23  30 

3301 

33  47  41 

3290 

35 

12 

4 

3278 

36  36 

41 

3266 

a  Pegasi 

W. 

23 

50  46 

5018 

24  47  27 

4782 

25 

47 

18 

4581 

26  49 

59 

4409 

a  Arietis 

E. 

32 

31     2 

3423 

31     9  II 

3455 

29 

47 

56 

3492 

28  27 

23 

3537 

Aldebaran 

E. 

63 

6  59 

2984 

61  36  26 

2976 

60 

5 

43 

2967 

58  34 

49 

3958 

24 

Sun 

W. 

74 

26  21 

3294 

75  50  40 

3281 

77 

15 

14 

3267 

78  40 

4 

3253 

Fomalhaut 

W. 

47 

59  II 

3614 

49  17  30 

3570 

50 

36 

37 

3529 

51  56 

29 

3489 

Mars 

W. 

43 

43   14 

3205 

45     9  17 

3192 

46 

35 

36 

3178 

48     2 

II 

3164 

a  Pegasi 

W. 

32 

37     0 

38I7 

33  51  45 

3734 

35 

7 

56 

3660 

36  25 

26 

3592 

Jupiter 

W. 

25 

34  43 

2986 

27     5  13 

2974 

28 

35 

59 

2960 

30     7 

2 

2946 

Aldebaran 

E. 

50 

57  12 

2905 

49  25     0 

2893 

47 

52 

32 

2882 

46  19 

50 

2869 

Pollux 

E. 

94 

31  40 

2992 

93     I   17 

2979 

91 

30 

38 

2967 

89  59 

44 
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IOC 

48  40 
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27" 
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37 

55 
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ReguluB 

w. 

64 
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69 

32 
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9653 
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E. 
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29 

14 

30 
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E. 

36 
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31 
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8 
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1 
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71 

43 

9 
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1  II 
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W. 

77 
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1712 

79  14  55 
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80  51 

5 
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82 

27 

0 

2744 

1 

Spica 

W. 

24 
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2709 

25  53  22 

27<J7 
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33 

2773 

29 

3 

36 

2779 

Venus 

E. 

21 

54   10 

3153 

20  27     4 

S170 
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19 
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17 

33 

55 
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E. 

23 

42  23 

S108 
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48 
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19 

22 

51 
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I 
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E. 
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17 
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W. 
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1 

13 

Spica 

W. 

49 

24  58 
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8     4 

3203 

70  41  58 

3906 

69  15 

56 

3909 

67 

49 

58 

3219 

Aldebaran 

E. 

104 

42     I 

3078 

103  13.24 

3078 

10 1  44 

48 

3078 

100 

16 

12 

3079 

20 

Sun 

W. 

36 

15  30 

3505 

37  35  49 

3500 

38  56 

13 

3497 

40 

16 

41 

3493 

a  Arietis 

E. 

60 

41     0 

3227 

59  15  23 

3231 

57  49 

51 

3234 

56 

24 

22 

3238 

1 

Aldebaran 

E. 

92 

53  10 

3076 

91  24  31 

3074 

89  55 

50 

3079 

88 

27 

6 

3070 

21 

Sun 

W. 

47 

0  II 

3470 

48  21     9 

34^ 

49  42 

13 

3458 

51 

3 

24 

3453 

a  Arietis 

E. 

49 

18  12 

3261 

47  53  15 

3267 

46  28 

25 

3274 

45 

3 

43 

3281 

Aldebaran 

E. 

81 

2  46 

3056 

79  33  42 

3052 

78     4 

33 

3048 

76 

35 

19 

3043 

22 

Sun 

W. 

57 

51     6 

3417 

59  13     3 

3409 

60  35 

9 

3401 

61 

57 

25 

3392 

Mars 

W. 

26 

48  49 

3343 

28  12  II 

3332 

29  35 

45 

3322 

30 

59 

31 

33" 

a  Arietis 

E. 

38 

2  48 

3337 

36  39  19 

3354 

35  16 

10 

3373 

33 

53 

23 

3396.' 

Aldebaran 

E. 

69 

7  34 

3014 

67  37  39 

3007 

66     7 

35 

3000 

64 

37 

22 

2992 

25 

Sin 

W. 

68 

51    25 

3341 

70  14  49 

333J 

71  38 

25 

3318 

73 

2 

16 

1 
3306  , 

Fomalhaut 

W. 

42 

54  43 

3821 

44     9  24 

3763 

45  25 

5 

3710 

46 

41 

42 

366X  ' 

Mars 

W. 

38 

I  32 

3255 

39  26  36 

3243 

40  51 

54 

3231 

42 

17 

26 

32x8 

a  Pegasi 

W. 

27 

55   12 

4258 

29     2  44 

41*7 

30  12 

20 

401 1 

31 

23 

49 

3909 

a  Arietis 

E. 

27 

7  40 

3591 

25  48  56 

3656 

24  31 

22 

3736 

23 

15 

13 

3833 

Aldebaran 

E. 

57 

3  43 

2948 

55  32  25 

a938 

54     0 

54 

9928 

52 

29 

^^ 

2916 

24 

Sun 

W. 

80 

5   II 

3239 

81  30  34 

3224 

82  56 

15 

3209 

84 

22 

13 

3194 

Fomalhaut 

W. 

53 

17     5 

3451 

54  38  24 

34»6 

56     0 

23 

3382 

57 

23 

0 ' 

3348 

Mars 

vv. 

49 

29     3 

3x49 

50  56   13 

3135 

52  23 

40 

3120 

53 

51 

25 

3105 

a  Pegasi 

w. 

37 

44     9 

3530 

39     4     0. 

347a 

40  24 

55 

3420 

41 

46 

49 

337X 

Jupiter 

w. 

31 

38  22 

2933 

33     9  59  1 

9919 

34  41 

54 

2905 

36 

14 

7 

^90 

Aldebaran 

E. 

44 

46  51 

2856 

43   13  36 

2842 

41  40 

3 

2829 

40 

6 

13 

2813 

t 

Pollux 

E. 

88 

28  35 

1 

=943 

«6  57   10 

r 
1 

2929 

85  25 

28 

2916 

«3 

53 

29 

1 

2902 

18 


JANUARY,  1904. 


XVII. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L. 

1 

P.L. 

1* 

Name  and  Direction 
of  Object 

Noon« 

of 
Diit 

Illh 

of 
Diflf. 

Vlh 

of 
Diff. 

IXh 

of 
DHL 

0     t 

«r 

0         t         0 

e         t 

H 

0 

» 

m 

25 

.Sun 

W. 

85  48 

30 

3178 

87  15     6 

3162 

88  42 

I 

3x45 

90 

9 

16 

3X98 

Fomalhaut 

W. 

58  46 

16 

33x6 

60  10     9 

3285 

61  34 

38 

3956 

62 

59 

41 

3996 

Mars 

w. 

55  19 

29 

3088 

56  47  53 

307a 

58  16 

37 

3056 

59  45  41 

3039 

a  Pegasi 

w. 

43     9 

39 

33*4 

44  33  23 

3281 

45  57 

57 

3240 

47 

23 

19 

3901 

Jupiter 

w. 

37  46 

39 

2875 

39  19  30 

28s9 

40  52 

41 

2844 

42 

26 

12 

9828 

Aldebaran 

E. 

38  32 

5 

aSoi 

36  57  38 

2786 

35  22 

52 

277X 

33 

47 

46 

2755 

Pollux 

E. 

82  21 

13 

2888 

80  48  39 

2875 

79  15 

48 

2860 

77 

42 

38 

2846 

26 

Sun 

W. 

97  30 

48 

3039 

99     0  13 

3019 

100  30 

2 

3001 

102 

0 

14 

2981 

Fomalhaut 

W. 

70  13 

20 

3092 

71  41  40 

3067 

73  10 

30 

3042 

74 

39 

51 

30x8 

Mars 

W. 

67  16 

22 

2950 

68  47  38 

2931 

70  19 

17 

29x2 

71 

51 

21 

2893 

a  Pegasi 

W. 

54  41 

7 

3030 

56  10  43 

9999 

57  40 

57 

2970 

59 

II 

48 

294X 

Jupiter 

W. 

50  19 

7 

2744 

51  54  49 

2726 

53  30 

55 

9708 

55 

7 

25 

2690 

Aldebaran 

E. 

25  47 

I 

2674 

24     9  46 

2657 

22  32 

8 

2640 

20 

54 

7 

9692 

Pollux 

E. 

69  52 

5 

vn 

68  17     0 

2756 

66  41 

35 

2741 

65 

5 

50 

2727 

Regulus 

E. 

105  50 

30 

■679 

104  13  22 

266X 

102  35 

50 

2643 

100 

57 

54 

2626 

27 

Sun 

W. 

109  37 

24 

a882 

III   10     6 

S862 

"2  43 

14 

2849 

114 

16 

48 

982X 

Fomalhaut 

W. 

82  13 

55 

2904 

83  46     9 

2883 

85  18 

50 

2862 

86 

51 

58 

2842 

Mars 

W. 

79  37 

53 

2794 

81  12  29 

«774 

82  47 

31 

2753 

84 

23 

0 

2733 

a  Pegasi 

W. 

66  54 

57 

2805 

68  29  18 

2781 

70    4 

II 

2756 

71 

39 

37 

2732 

Jupiter 

W. 

63  16 

5 

8596 

64  55    6 

2577 

66  34 

33 

«557 

68 

14 

27 

9538 

a  Arietis 

W. 

24     6 

8 

3270 

25  30  55 

3165 

26  57 

46 

3074 

28 

26 

27 

2994 

Pollux 

E. 

57     2 

10 

a654 

55  24  28 

3640 

53  46 

27 

2627 

52 

8 

8 

9614 

Regulus 

E. 

92  42 

5 

8533 

91     I  38 

25x5 

89  20 

45 

2496 

87 

39 

26 

2476 

28 

Sun 

W. 

122  II 

21 

3720 

123  47  35 

2699 

125  24 

17 

9679 

127 

I 

25 

t659 

Fomalhaut 

W. 

94  43 

58 

8749 

96  19  33 

2732 

97  55 

31 

27x7 

99 

31 

49 

2702 

Mars 

W. 

92  27 

12 

2631 

94     5  25 

2610 

95  44 

6 

959X 

97 

23 

14 

9S7X 

a  Pegasi 

W. 

79  44 

39 

2618 

81  23  10 

2596 

83     2 

10 

2575 

84 

41 

39 

9556 

Jupiter 

W. 

76  40 

42 

2441 

78  23  19 

2421 

80     6 

24 

2402 

81 

49 

56 

2383 

a  Arietis 

W. 

36  II 

41 

2704 

37  48  16 

2661 

39  25 

49 

2619 

41 

4 

18 

2381 

Pollux 

E. 

43  52 

37 

2564 

42  12  53 

2559 

40  33 

I 

«555 

38 

53 

4 

2553 

Regulus 

E. 

79     6 

3 

2381 

77  22     I 

236a 

75  37 

31 

2343 

73 

52 

34 

2325 

29 

a  Pegasi 

W. 

93     5 

43 

2464 

94  47  47 

2448 

96  30 

14 

2433 

98 

13 

2 

1 
94x8 

Jupiter 

W. 

90  34 

23 

2291 

92    20   36 

2273 

94     7 

15 

9256 

95 

54 

20 

2239  ' 

a  Arietis 

W. 

49  28 

49 

2422 

51    II    52 

2395 

52  55 

34 

2369 

54 

39 

53 

2344  ' 

Aldebaran 

W. 

15     7 

25 

2230 

16  55     8 

22x3 

18  43 

17 

2x94 

20 

31 

53 

2177 

Pollux 

E. 

30  34 

13 

2602 

28  55  20 

2629 

27  17 

4 

9666 

25 

39 

39 

27x7 

Regulus 

E. 

65     I 

6 

«34 

63   13  29 

22x7 

61  25 

27 

2200 

59 

36 

59 

2x84 

1 

30 

Jupiter 

W. 

104  55 

50 

2161 

106  45  17 

2147 

108  35 

4 

9133 

no 

25 

13 

1 

2X90 

a  Arietis 

W. 

63  29 

50 

2239 

65  17  20 

2221 

67     5 

16 

2204 

68 

53 

38 

2x88  , 

Aldebaran 

w. 

29  41 

6 

2099 

31  32     7 

208s 

33  23 

29 

9072 

35 

15 

12 

2059  \ 

Regulus 

E. 

50  28 

43 

2109 

48  37  57 

9095 

46  46 

50 

20B3 

44 

55 

24 

2071 

Spica 

E. 

103  59 

27 

2110 

102     8  43 

2096 

100  17 

37 

2083 

98 

26 

II 

9070  1 

31 

a  Arietis 

W. 

78     0 

58 

2122 

79  51  23 

2x13 

81  42 

3 

9x03 

83 

32 

57 

9096 

Aldebaran 

W. 

44  38 

24 

2005 

46  31   51 

1996 

48  25 

32 

1988 

50 

19 

25 

X98X 

Regulus 

E. 

35  34 

2 

2023 

33  41     3 

90X6 

31  47 

54 

2010 

29 

54 

36 

2007 

Spica 

E. 

89     4 

21 

90X6 

87  II  II 

9007 

85  17 

47 

X999 

83 

24 

II 

1992 

XVIII. 


JANUARY,  1904. 


19 


GREENWICH  MEAN  TIME, 

» 

LUNAR  DISTANCES. 

5j 

P.L. 

P.  L. 

P.L. 

P.L. 

og 

Name  and  Direction    1 

Midnight 

of 

xv»> 

of 

XVIIIh 

of 

XXlh 

of 

OX  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

e 

*          m 

0           »          w 

e 

1 

•• 

e 

»         m 

25 

Sun 

W. 

91 

36     51 

3x10 

93     4  48 

3093 

94 

33 

6 

3075 

96 

I     46 

3057 

Fomalhaut 

W. 

64 

25     19 

3198 

65  51  31 

3171 

67 

18 

15 

3x43 

68 

45  32 

3xx8 

Mars 

W. 

61 

15     5 

soaa 

62  44  51 

3004 

64 

14 

59 

2986 

65 

45  29 

4Q6B 

a  Pegasi 

W. 

48 

49  27 

3164 

50  16  19 

3x29 

51 

43 

54 

3095 

53 

12  10 

3061 

Jupiter 

W. 

44 

0     3 

S8iz 

45  34  16 

2795 

47 

8 

51 

2778 

48 

43  48 

2761 

Aldebaran 

E. 

32 

12  19 

2740 

30  36  32 

2724 

29 

0 

24 

2708 

27 

23  54 

2690 

Pollux 

E. 

76 

9  10 

3831 

74  35  22 

2817 

73 

I 

16 

2802 

71 

26  50 

2787 

26 

Sun 

W. 

103 

30  50 

9962 

105     I  51 

2943 

106 

33 

16 

292a 

108 

5     7 

2902 

Fomalhaut 

W. 

76 

9  42 

2994 

77  40     2 

2971 

79 

10 

51 

9948 

80 

42     9 

8926 

Mars 

W. 

73 

23  49 

8873 

74  56  42 

2854 

76 

30 

0 

2834 

78 

3  44 

98x5 

a  Pegasi 

W. 

60 

43   15 

9913 

62  15  18 

3884 

63 

47 

57 

2838 

65 

21   10 

2832 

Jupiter 

W. 

56 

44   19 

1167a 

58    21    37 

2652 

59 

59 

21 

2634 

61 

37  30 

86x5 

Aldebaran 

E. 

19 

15  42 

2604 

17    36    52 

2587 

15 

57 

39 

2569 

14 

18     2 

9551 

Pollux 

E. 

63 

29  46 

271 1 

61  53  21 

2697 

60 

16 

37 

a68a 

58 

39  33 

0668 

Regulus 

E. 

99 

19  34 

2608 

97  40  50 

2589 

96 

I 

40 

2571 

94 

22     5 

8S53 

27 

Sun 

W. 

115 

50  49 

2800 

117  25  17 

2780 

119 

0 

II 

2759 

120 

35  33 

2739 

Fomalhaut 

W. 

88 

25  32 

2821 

89  59  32 

2802 

91 

33 

57 

2784 

93 

8  46 

2766 

Mars 

W. 

85  58  56 

2713 

87  35  19 

2693 

89 

12 

9 

2672 

90 

49  27 

9652 

a  Pegasi 

W. 

73 

15  35 

2708 

74  52     5 

2684 

76 

29 

6 

2G61 

78 

6  38 

9640 

Jupiter 

W. 

69 

54  48 

2518 

71  35  36 

2499 

73 

16 

51 

2480 

74 

58  33 

9460 

a  Arietis 

W. 

29 

56  47 

2924 

31  28  36 

2860 

33 

I 

46 

2803 

34 

36  10 

V59 

Pollux 

E. 

50 

29  32 

2602 

48  50  40 

2591 

47 

II 

32 

2381 

45 

32  II 

•57a 

Regulus 

E. 

85 

57  39 

2458 

84  15  26 

2438 

82 

32 

46 

24x9 

80 

49  38 

9400 

28 

Sun 

W. 

128 

39     0 

2640 

130  17     I 

2620 

131 

55 

29 

2602 

133 

34  22 

2583 

Fomalhaut 

W. 

lOI 

8  27 

2687 

102  45  24 

2675 

104 

22 

38 

2662 

106 

0     9 

2652 

Mars 

W. 

99 

2  49 

255  X 

100  42  51 

2531 

102 

23 

21 

2512 

104 

4  18 

8493 

a  Pegasi 

W. 

86 

21  35 

2536 

88     I  58 

2517 

89 

42 

48 

S499 

91 

24     3 

248X 

Jupiter 

W. 

83 

33  55 

2364 

85  18  22 

2346 

87 

3 

15 

2326 

88 

48  36 

2309 

a  Arietis 

w. 

42 

43  39 

2546 

44  23  49 

25x2 

46 

4 

45 

2480 

47 

46  26 

2450 

Pollux 

E. 

37 

13     4 

2554 

35  33     6 

2559 

33 

53 

14 

2567 

32 

13  34 

258X 

Regulus 

E. 

72 

7  " 

2305 

70  21    19 

2288 

68 

35 

2 

2269 

66 

48   17 

2252 

29 

a  Pegasi 

W. 

99 

56  11 

2405 

loi   39  39 

2392 

103 

23 

25 

2380 

105 

7  28 

9370 

Jupiter 

W. 

97 

41   50 

2222 

99  29  45 

2206 

lOI 

18 

3 

2x90 

103 

6  45 

2x75 

a  Arietis 

W. 

56 

24  48 

2322 

58   10  16 

2299 

59 

56 

17 

2278 

61 

42  49 

2258 

Aldebaran 

W. 

22 

20  55 

2161 

24   10  22 

2145 

26 

0 

13 

2X29 

27 

50  28 

21x4 

Pollux 

E. 

24 

3  21 

2784 

22  28  32 

2873 

20 

55 

38 

2991 

19 

25  14 

3x51 

Regulus 

E. 

57 

48     7 

2x67 

55  58  50 

2x52 

54 

9 

10 

2x37 

52 

19     7 

2x23 

30 

Jupiter 

W. 

112 

15  41 

2109 

114     6  27 

2097 

"5 

57 

31 

2086 

117 

48  52 

2075 

a  Arietis 

W. 

70 

42  23 

2x73 

72  31   31 

2x59 

74 

21 

I 

2146 

76 

10  50 

2X34 

Aldebaran 

W. 

37 

7  14 

2046 

38  59  36 

2035 

40 

52 

15 

2024 

42 

45  12 

20x4 

Regulus 

E. 

43 

3  40 

2059 

41   II  38 

2050 

39 

19 

21 

2039 

37 

26  48 

203  X 

Spica 

E. 

96 

34  25 

2037 

94  42  20 

2046 

92 

49 

57 

2035 

90 

57  17 

202s 

31 

a  Arietis 

W. 

85 

24     3 

2088 

87  15  20 

2083 

89 

6 

46 

2078 

90 

58  19 

9074 

Aldebaran 

W. 

52 

13  30 

1974 

54     7  45 

X969 

56 

2 

9 

Z964 

57 

56  40 

i960 

Regulus 

E. 

28 

I   12 

2003 

26     7  43 

2002 

24 

14 

II 

2003 

22 

20  41 

2005 

Spica 

E. 

81 

30  24 

1986 

79  36  27 

1980 

77 

42 

21 

X975 

75 

48     8 

1972 

20 


FEBRUARY,  1904. 


I. 


AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

# 

•8 

0 

« 

6 
§ 

•s 

0 

dial 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time, 

to  be 
Added  to 
Apparent 

Time. 

Diff.  for 
z  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

smi* 
neter. 

Mon. 
Tues, 
Wed. 

I 
2 

3 

h 
20 

20 

21 

m        s 

54  45-92 

58  50-88 
2  55.02 

8 
10.224 

10.189 

10.156 

0               t               ff 

S.  17  24  48.7 

17     7  55-4 
16  50  44.0 

n 

+  41.84 
42.60 

43.34 

> 
16 
16 
16 

15-78 

15-63 
15.48 

68^36 
68.24 
68.13 

m       8 
13    37.16 

13   45.55 
13    53.12 

8 

a  366 

0.332 
0.298 

Thur. 

Frid. 

Sat. 

4 

5 
6 

21 
21 
21 

6  58.35 
II     0.88 

15     2.60 

IO.Z22 
ZO.088 
10.055 

16  33  15.0 
16  15  28.6 

15  57  25.4 

+  44.07 
44.78 
45.48 

16 
16 
16 

15-32 
15.16 

15.00 

68.02 
67.91 
67.80 

13  59-87 

14  5-81 
14    10.97 

0.264 
0.231 
0.198 

SUN. 

Mon. 

Tues. 

7 
8 

9 

21 
21 
21 

19     3-53 
23     3.68 

27     3.04 

10.022 
9.990 

9.957 

15  39     5-6 
15  20  29.8 

15     I  38.2 

+  46.I6U 
46.82 
47.46 

16 
16 
16 

14.83 
14.65 

14.47 

67.69 

67.57 
67.46 

14    15.34 
14    18.93 

14   21.72 

0.166 

0.133 
0.100 

Wed. 
Thur. 
Frid. 

10 
II 
12 

21 
21 
21 

31     1.62 

34  59-42 
38  56.46 

9.924 
9.892 
9.86Z 

14  42  31.5 

14  23    lO.O 
14     3  34.0 

+  48.09 
48.70 
49.29 

16 
16 
16 

14.29 
14.10 

13.91 

67.34 

67-23 
67.12 

14   23.75 
14   24.99 

14   25.48 

0.068 

1 
0.036 

0.005 

Sat. 

SUN. 

Mon. 

13 
14 
15 

21 
21 
21 

42  52.74 
46  48.27 

50  43-05 

9.829 
9.798 

9.767 

13  43  44-1 
13  23  40.6 

13     3  24.1 

+  49.86 
50.42 

50.95 

16 
16 
16 

13.72 

13-53 
13.33 

67.01 
66.90 
66.79 

14   25.21 
14   24.19 
14    22.42 

0.027 
0.058  ' 
0.089 

Tues. 
Wed. 
Thur. 

16 

17 
18 

21 
21 
22 

54  37- 10 

58  30.41 
2  23.00 

9-737 
9.706 

9.677 

12  42  54.8 
12  22  13.4 
12     I   20.0 

+  51.47 

51.97 
52.46 

16 
16 
16 

13-13 
12.93 

12.73 

66.69 
66.58 
66.48 

14    19.91 
14    16.68 
14    12.74 

0.120 
0.150 
0.180 

Frid. 

Sat. 

SUN 

19 
20 

21 

22 
22 
22 

6  14.89 
10     6.07 
13  56.56 

9.647 
9.618 

9.590 

II  40  15.3 
II   18  59.6 
10  57  33-3 

1 
+  52.92 

53.37 
53.80 

16 
16 
16 

12.52 
12.31 
12.10 

66.38 
66.28 
66.18 

14      8.08 
14      2.72 
13    56.67 

0.209 
0.238 
0.266 

1 
Mon.   1  22 

Tues.  :  23 

Wed.  ;  24 

22 
22 
22 

17  46.37 
21  35.52 
25  24.02 

9.562 

9.534 
9.507 

10  35  57.0 
10  14  10.8 

9  52  15-4 

+  54.22 
54.62 

54-99 

16 
16 
16 

11.88 
11.67 

11-45 

66.09 
66.00 
65.91 

13    49.95 
13    42.57 
13    34.53 

0.294 
0.321 
0.348 

Thur.    25 
Frid.     26 
Sat.       27 
SUN   28 
Mon.     29 

22 
22 
22 
22 
22 

29  11.88 
32  59-12 
36  45.76 
40  31.82 

44  17.32 

9.481 
9.456 

9-431 
9.408 

9.385 

9  30  1 1.2  +55.35 
9     7  58.4      55.70 
8  45  37.6  _     56.03 
8  23     9.0 ,     56.34 

8     0  33.2 '     56.64 

16 
16 
16 
16 
16 

11.23 

II.OI 

10.78 

10.54 
10.31 

65.82 

65-74 
65.65 

65.57 
65-49 

13    25.87 
13    16.58 
13      6.70 
12    56.23 
12    45.21 

0.374 
0.399 
'   0.424 
0.448 
0.471 

1 
Tues.    30 

22 

48     2.28 

9.3<^3 

S.    7  37  50.4  -5^^.92 

16 

10.07 

65.42 

12    33.65      0.492 

1 

NoTB  —The 
The 

mean  time  of  semid 
stfcn  +  preliyed  to  tl 

iameter  pas 
le  hourly  ch 

sinK  the  meridian  may  be  foum 
ange  of  declination  indicates  tl 

i  bv  subtracting  0^  19  frot 
tiat  south  declinations  art 

1 

n  the  sidereal  time. 
;  decreasing. 

n 
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AT  GREENWICH  MEAN  ! 

NOON. 

t 

j 

1 

THE 

SUN'S 

o            o 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Rlicht  Ascension 

of 

Mean  Son, 

I 

1 
Apparent 

Right  Ascension. 

DiS   for 
1  Hour 

Mon.   ,    I 
Tues.      2 

Wed.      3 

1              , 

h 
20 

20 

21 

m        s 

54  43-60 

58  4«-55 
2  52.67 

s 
10.223 

10.189 

10.155 

«                                           M 

S.  17  24  58.2 
17     8     5.2 
16  50  54.1 

•* 

+  41.83 
42-59 
43-33 

m       s 
13    37.08 

13    45.47 
13    53-05 

s 
0.367 

0.333 
0.299 

h     m       ■ 
20  41      6.52 

20   45      3.07 

20  48   59.63 

1 
Thur.      4 
Frid.       5 
Sat.     ;    6 

21 
21 
21 

6  55-99 
10  58.51 

15     0.22 

10.122 
XO.088 
10.055 

16  33  25.3 
16  15  39.2 

J5  57  36.1 

+  44-06 
44.78 
45-47 

13  59.81 

14  5-76 
14    10.92 

a  265 
0.231 
0.198 

20   52    56.18 

20  56   52.74 

21  0  49.29 

SUN,     7 

■  Mon.       8 

Tues.  1    9 

21 
21 

.    21 

1 

19     1.15 
23     1.29 
27     0.65 

10.022 
9.990 

9.957 

15  39  16.6 
15  20  40.9 
15     I  49.6 

+  46.15 
46.82 
47.46 

14    15-30 
14    18.89 

14   21.70 

0.166 

0.133 
0.101 

21       4   45.85 

21     8  42.40 

21    12    38.95 

Wed,    lo 
Thur.    1 1 
Frid.     12 

21 
21 

30  59-23 
34  57.04 
38  54-09 

9.925 
9.893 
9.861 

14  42  43.1 
14  23  21.7 

14     3  45.9 

+  48.08 
48.70 
49.28 

14    23.73 
14    24.98 

14    25.48 

0.068 
0.036 
0.005 

21    16    35.51 
21    20    32.06 
21    24    28.62 

Sat.       13 
SUN    14 
Mon.     15 

21 
21 
21 

42  50.38 
46  45.92 
50  40.71 

9.830 

9-799 
9.768 

13  43  56.1 
13  23  52.7 

13     3  36.3 

+  49.86 
50.42 
50.95 

14    25.22 
14    24.20 
14    22.44 

ao27 
0.058 
ao89 

21    28    25.17 
21    32    21.72 
21    36    18.28    , 

Tues.    16 
Wed.    17 
Thur.    18 

21 
21 
22 

54  34.77 
58  28.10 

2  20.71 

9-737 
9.707 

9.677 

12  43     7.1 
12  22  25.7 
12     I  32.5 

+  51.47 
51.98 

52.46 

14    19.94 
14    16.72 
14    12.78 

0.1 19 
0.149 
0.179 

21    40    14.83 
21    44    11.38    1 
21    48      7.94 

Frid.     19 
Sat.     1 20 

SUN.   21 

1 

22 
22 
22 

6  12.61 
10     3.81 

13  54-33 

9.648 
9.619 

9.591 

11  40  27.8 
II   19  12.1 

10  57  45.8 

+  52-93* 
53.38 
53.81 

14      8.13 
14      2.77 

13    56.73 

1        0.209 
a238 
0.266 

21    52      4.49 
21    56       1.04 

21  59  57.60 

Mon.   :  22 

Tues.    23 

■  Wed.    24 

22 
22 
22 

17  44.17 

21  33.34 
25  21.87 

9.563 

9.535 
9.508 

10  36    9.4 

10  14  23.3 

9  52  27.9 

+  54.22 
54.62 
55.00 

13    50.02 
13    42.64 
13    34.61 

1 

0.294 

0.321 

0.348 

22       3    54-15 
22       7    50.70    ' 

22    II    -^7.26 

Thur.    25 
Frid.     26 
Sat.       27 
SUN   28 
Mon.     29 

22 
22 
22 
22 
22 

29    9.76 
32  57.03 
36  43.70 
40  29.80 

44  15.33 

9.482 

9.457 

9.433 
9.409 

9.386 

9  30  23.6 
9     8  10.7 
8  45  49.8 
8  23  21.2 
8     0  45.2 

+  55.36 

55.71 
56.04 

56.35 
56.64 

13    25.95 
13    16.67 

13      6.79 
12    56.33 
12    45-31 

'       0.374 

0.399 
0.424 

0.447 
0.470 

22    15    43.81 
22    19   40.36 
22    23    36.91    . 
22    27    33.47    I 
22    31    30.02    1 

Tues.    30 

22 

48     0.32 

9.364 

S.   7  38     2.3 

+  56.93 

12    33.75 

0.493 

22  35  26.57  ^ 

< 

NoTc—Tbe  w 
TIm  ft 

ftra< 

raildiameter  for  me 
ira  +  prefixed  to  tl 
decreasing. 

an  noon  mi 
be  hourly  c 

ly  be  assumed  the  1 
hange  of  declinatioi 

(ame  as  tha 
D  indicates 

t  for  apparent 
that  soLth  de 

noon, 
clinations 

Diff.  for  X  Hoar,    | 

-h  9'.8565.        I 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

4 

% 

s 

o 

o 
>* 

a 

1 

0 
Q 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hoar. 

LATITUDE. 

A 

r 

I 

2 

3 

32 

33 

34 

e 
311 
312 

313 

13  42.9 

14  34.6 

15  25.3 

13  37.2 

14  28.9 

15  19.4 

1* 

152.18 

152.13 
152.09 

ft 
—  0.46 
0.36 
0.25 

9.993  5989 
9.993  6633 

9.993  7303 

+  26.3 
27.4 
28.5 

h      m       s 

3  18  20.90 

3  14  24.99 
3  10  29.08 

4 

5 
6 

35 
36 

37 

314 

315 
316 

16  15.0 

17  3.8 
17  51.6 

16         9.0 
16     57.7 

17  45-4 

152.05 
152.01 

151-97 

—  0.13 

0.00 

+  0.14 

9.993  7998 
9.993  8717 

9.993  9459 

+  29.5 

30.4 
31-3 

3     6  33.17 
3     2  37.26 

2  58  41.35 

1 

7 

8 

9 

38 

39 
40 

317 
318 
319 

18  38.5 

19  24.5 

20  9.5 

18  32.2 

19  18.0 

20  2.9 

151-93 
151.89 

151.85 

+  0.25 

0-34 
0.40 

9.994  0222 
9.994  1004 
9.994  1803 

+  32.2 
33-0 
33.7 

1 

2  54  45.45 
2  50  49-54 
2  46  53.63 

lO 

II 

12 

41 
42 
43 

320 

321 
322 

20  53.4 

21  36.2 

22  17.9 

20  46.7 

21  29.4 

22  II. 0 

151.81 
151.76 

151.71 

+  0.45 
0.46 

0.46 

9.994  2619 

9-994  3450 
9.994  4295 

+  34-3 
34-9 
35.5 

2  42  57.72 
2  39     1. 81 

2  35     5-90 

13 
14 
15 

44 

45 
46 

323 
324 
325 

22  58.4 

23  37-6 

24  15.5 

22  51.4 

23  30.5 

24  8.2 

151.66 
151.61 

151-55 

+  0.42 
0.36 
0.27 

9.9945152 
9.994  602 1 

9.994  6901 

+  36.0 

36.5 
36.9 

2   31    10.00  ; 
2   27   14.09 
2   23    18.18 

i6 

17 
i8 

47 
48 

49 

326 

327 

328 

24  51-9 

25  26.8 

26  0.2 

24  44.5 

25  19-3 
25  52.6 

151-49 
151.42 
151.36 

+  0.16 

+  0-03 
—  0.1 1 

9-994  7792 
9.994  8693 

9.994  9604 

+  37.3 

37-7 

38:1 

2    19    22.27    ' 
2    15    26.36    , 
2    II    30.46 

19 

20 
21 

50 
52 

329 

330 
331 

26  31.9 

27  1-9 
27  30.0 

26  24.2 

26  54.1 

27  22.1 

151.29 
151-21 
151.14 

—  0.24 

0-39 
0.50 

9-995  0525 
9.995  1456 

9.995  2398 

+  38.6 
39.0 
39.4 

2     7  34-55 
2     3  38.64 

I  59  42.74 

22 

23 
24 

53 
54 
55 

332 

333 
334 

27  56.4 

28  20.8 

28  43.3 

27  48.4 

28  12.7 
28  35.1 

151.06 
150.98 
150.90 

—  0.61 
0.70 
0.76 

9.995  3350 
9.9954313 
9.995  5290 

+  39.9 
40.4 

40.9 

I  55  46.83 
I  51  50.92 
I  47  55.02 

25 
26 

27 

56 

57 
58 

335 
336 

337 

29     3.8 
29  22.3 

29  38.7 

28  55.5 

29  13-9 
29  30-3 

150.81 

150.73 
150.64 

-  0-79 

0.78 

0.76 

9.995  6279 
9.995  7282 
9.995  8301 

+  41-5 
42.1 

42.8 

I  43  59.11  ' 
I  40     3.20 
I  36     7.30 

28 
29 

30 

59 
60 

61 

338 
339 
340 

29  53-2 

30  5.7 
30  16.3 

29  44.6 

29  57.0 

30  7.5 

150.56 
1  50.48 
150.40 

—  0.69 

0.59 

—  0.48 

9.995  9336 

9.996  0389 

9.996  1459 

+  43.5 
44.2 

+  45.0 

I  32  11.39 
I  28  15.48 
I  24  19.58 

Not] 

B^— 'The  1 

thO! 

ficti 

ongitades  in  the  col 
36  in  the  column  A'  ai 
tious  year. 

amn  A  are  reft 
re  referred  to 

srred  to  the 
the  mean  e< 

\  true  equinox  of  their  own  date,  while 
quinoz  of  the  beginning  of  the  Besselian 

Diff.  foi  I  Hour, 
—  9'.8296. 
(Table  11.) 
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GREENWICH  MEAN  TIME. 

g 

THE  MOON'S 

V 

A 

•s 

es 

Q 

I 
2 

3 

SEMIDIAMETBK 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

DiflE.  for 
X  Hour. 

Midnight 

DifLfor 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

f               H 

16  45*7 
16  45.7 
16  40.2 

16    46.4 
16    43.6 

16    35.7 

61    25.1 
61    25.2 
61      5.2 

IV 

+  0-43 
—  0.42 

1.21 

f       If 
61    27.8 
61    17.6 
60   48.5 

0.00 

-0.83 

1-55 

h     m 

12  28.3 

13  26.7 

14  22.9 

m 
2.47 

2.39 
2.29 

d 
14.8 

15.8 
16.8 

4 

5 
6 

16  30.1 
16  16.8 
16     1.8 

16    23.8 
16      9.4 

15  54-1 

60   28.1 

59  39-1 
58  43.9 

-1.82 
2.20 
2.34 

60      4,7 

59  1 1.9 
58  15.6 

—  2.04 
2.30 

2.34 

15  16.9 

16  9.3 

17  0,5 

2.21 
2«l6 
2.Z2 

17.8 
18.8 
19.8 

7 
8 

9 

15  46.5 
15  32.0 
15  19.1 

15  39-1 
15  25.3 
15  13.4 

57  47.7 
56  54-6 
56     7-3 

—  2.29 
2.10 
1.83 

57  20.6 
56  30-1 
55  46.3 

—  2.21 
1.97 
1.67 

17  51.0 

18  41. 1 

19  30.8 

2.10 
2.08 
2.06 

20.8 
21.8 
22.8 

lO 

II 

12 

15     8.2 

14  59.4 
14  52.7 

15     3-6 
14  55.8 
14  50-1 

55  27.2 
54  54-9 
54  30-2 

-1.51 
Z.18 
0.88 

55  10. 1 
54  41-6 
54  20.5 

-1-35 
1.03 

0-73 

20   20.1 

21     8.8 
21  5^-5 

2.04 
2.01 
X.97 

23.8 
24.8 
25.8 

13 
15 

14  47.9 
14  44.9 

14  43-4 

14  46.2 
14  43.9 
14  43-2 

54  12.6 

54     1-4 
53  56.0 

-0.59 

0.34 
—  o,ii 

54    6.2 
53  58.0 
53  55.3 

—  0.46 

—  0.22 
0.00 

22  43.1 

23  28.4 
6 

X.9I 

X.86 

26.8 
27.8 
28.8 

i6 

17 

i8 

14  43-4 
14  44.7 

14  47.5 

14  43.9 

14  45-9 
14  49-5 

53  55-9 

54  I.O 

54  "-2 

+  CIO 

0.31 
0.54 

53  57.8 

54  5-4 
54. 18.3 

+  0.21 

0.43 
0.65 

0  12.6 

0  55-9 

1  38.7 

X.82 

X.79 
X.78 

0.0 
1.0 
2.0 

19 

20 
21 

14  51-8 

14  57.7 

15  5-5 

14  54-5 

15  1.4 
15  10.0 

54  26.9 

54  48.7 

55  17.1 

+  0.78 

X.04 
1-33 

54  37.0 

55  2.0 

55  33.9 

+  0.90 
1. 18 
1.47 

2  21.6 

3  5-0 
3  49-7 

x.79 
X.83 
X.90 

3-0 

4.0 

5.0 

22 

23 

24 

15  I5-I 
15  26.6 

15  39-7 

15  20.6 

15  33.0 
15  46.8 

55  52.4 

56  34-6 

57  22.9 

+  1.62 
1.89 
2.11 

56  12.7 

56  58.1 

57  48.8 

+  1.75 
2.01 

2.19 

4  36.2 

5  25.2 

6  17. 1 

X.99 
2.10 
2.22 

6.0 

7.0 
8.0 

25 
26 

27 

15  54-0 

16  8.7 

16  22.5 

16     1.4 
16  15.8 
16  28.7 

58  15-4 

59  9.2 
59  59.9 

+  2.23 

•2.20 

1.97 

58  42.4 

59  35-3 

60  22.5 

+  2.24 
2.11 
X.76 

7  1 1.9 

8  9.1 

9  8.0 

2.33 
2.42 

2.47 

9.0 

lO.O 
II.O 

28 
29 
30 
31 

16  34,0 
16  41.8 
16  44.7 
16  42.1 

16  38.5 
16  44.0 
16  44.2 
16  38.9 

60  42.3 

61  10.9 
61  21.6 
61   12.2 

+  1.50 
0.83 

+  0.03 

-0.80 

60  58.6 

61  18.7 
61   19.4 
61     0.2 

+  T.19 

+  a44 

-0.39 

1.18 

10  7.4 

11  6.3 

12  3-9 

13  0.1 

2.47 

2.43 
2.37 
2.31 

12.0 
13.0 
14.0 

15-0 

32 

16  34-4 

16  28.9 

60  43.7 

-x-53 

60  23.4 

-X.83 

13  54-9 

2.26 

16.0 
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V. 


GREENWICH 

MEAN  TIME. 

1 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

1  Hour. 

Right 

DiflF.  for 

DeclinatiozL 

Dlff.  for 

Hour. 

Right 

Diflf.  for 

Declination. 

Diflf.  for 

mm* 

1 

Aacension. 

z  Minute. 

X  Minute. 

Ascension. 

I  Minute. 
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II 

22 

59  23.02 

1.897a 
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11 
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2 
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12 

23 

I   16.83 
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8.966 

12 

0  32  26.61 

1.9x63 

2 

25 
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13 

23 

3  10.62 

1.8963 
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8.988 

13 
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1.9175 
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15 
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16 
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i8 
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1.8946 
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18 

0  43  57.96 
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19 
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1.8943 
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x.9a65 

3 

31 
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1.9333 

rURDA 

N.  4 
Y  20 

8 

• 

11.3 

9.357 

0 

23 

24    1.07 
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2 

23 
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3 

23 
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4 
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7 
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1.8948 
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46.6 

9.134 
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9.394 
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10 
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1.8949 

I  37  53.7 

9.313 
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15 

23 
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6 

34 

13.3 
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16 

23 
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16 
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6 

43 

10.8 

8.947 

17 

23 

56   13.90 
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0  32  30.1 
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17 

I  28  44.58 
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6 

52 

6.9 

8.933 

18 

23 
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18 
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7 
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19 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

*  ASCENSION  AND  DECLINATION. 

Hour. 

RlKbc 

Diff.  for 

Docliiuitioa 

DitLtot 

Hour. 

Wuht 

4 

Diff.  for 

1 
DocUnaUon. 

Diff.  for 

Aaccntlon. 

iMinate. 

iMlnote. 

Aacenaion. 

X  Mlnote. 

xMlnate. 

SI 

UN  DAY 

'    21. 

t 

TUESDAY  23. 
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6 

3 
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6.074 

7 
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7 

3 
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8 

I  58  38.30 
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8 

3 
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2.2048 
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5.931 

9 
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1.0x83 

9  11    17.0 

8.444 

9 

3 

41  51.11 

a.ao93 
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48.9 
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lO 

2     2  40.50 

a.oxi6 

9  19  42.6 

8.408 

10 

3 

44     3.80 

a. 8138 
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38.1 

5.784 

IX 

2     4  41.89 
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8.37« 

11 

3 

46  16.76 

2.2x83 

15  13 

23.0 

5.710 

12 

2     6  43.48 

■•oiBa 

9  36  27.2 

8.334 

12 

3 

48  30.00 

8.8889 

15  19 

3.3 

5.834 

1    13 

1     2     8  45.27 

a.  0315 

9  44  46.1 

8.196 

13 

3 

50  43.51 

8.1275 

15  24 

39.1 

5.558 

14 

2  10  47.26 

•.0348 

9  53     2.7 

8.157 

14 

3 

52  57.30 

2.2388 

15  30 

10.3 

5.481 

15 

2  12  49  45 

s.o38a 

10     I   17.0 

8.ax8 

15 

3 

55  ".37 

8.2366 

15  35 

36.8 

5.403 

i6 

2  14  51.84 

a.o|x6 

10     9  28.9 

8.176 

16 

3 

57  25.71 

8.24x3 

15  40 

58.6 

5.324 

»7 

2  16  54.44 

s.(HSa 

10  17  38.4 

8.X37 

17 

3 

59  40.32 

8.8459 

15  46 

15.7 

5.245 

t8 

2  18  57.26 

a.<H87 

10  25  45.4 

8.095 

18 

4 

I  55.22 

a.  8506 

15  51 

28.0 

5.164   1 

19 

2  21     0.28 

a.osa9 

10  33  49.8 

8.092 

19 

4 

4  10.39 

8.2552 

15  56 

35.4 

5.068   ' 

20 

2  23     3.52 

f.055« 

10  41  51.7 

8.009 

20 

4 

6  25.84 

a. 8598 

16     I 

37.9 

5.000   ' 

21 

2  25     6.98 

a.0S94 

10  49  50.9 

7.985 

21 

4 

8  41.56 

2.2643 

16     6 

35.4 

4.917   , 

•22 

2  27  10.65 

1.0631 

10  57  47.5 

7.9ax 

22 

4 

10  57.56 

8.2690 

16  11 

27.9 

4.833 

^3 

2  a9  14.55 
M 

a.  0668 

ON  DAI 

N.ii     5  41.4 

r  22. 

7.876 

23 

4 

13  13.84 
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8.8737 
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N.16  16 
AY   24. 

15.4 

4.748 

1 
I 

o 

2  31   18.66 

2.0704 

'N.ii   13  32.6 

7.8a9 

0 

4 

15  30.40 

8.8783 

N.16  20 

57.7 

4.662   1 

I 

2  33  23.00 

1.0742 

11    21    20.9 

7.78a 

1 

4 

17  47.24 

2.8819 

16  25 

34.9 

4.576 

,  « 

2  35  27.57 

2.0781 

11  29    6.4 

7.734 

2 

4 

20    4.35 

8.8874 

16  30 

6.8 

4.488   ^ 

3 

2  37  32.37 

a.o8i8 

11  36  49.0 

7.686 

3 

4 

22  21.73 

2.892X 

16  34 

33.5 

4.40X 

4 

2  39  37.39 

a.0857 

11  44  28.7 

7.637 

4 

4 

24  39.40 

2.2968 

16  38 

54.9 

4.313 

5 

2  41  42.65 

9.0896 

II  52     5.4 

7.587 

5 

4 

26  57.34 

8.30X3 

16  43 
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4.883 

6 

2  43  48.14 

a.0935 

11  59  39.1 

7.536 

6 

4 

29  »5«55 

2.3058 

16  47 

21.6 

4.132 

7 

2  45  53.87 

a.  0975 

12     7     9.7 

7.484 

7 

4 

31  34.04 

2.3104 

16  51 

26.8 
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8 

2  47  59.84 

a.1015 

12  14  37.2 

7.43a 

8 

4 

33  52.80 

a. 3149 

16  55 

26.4 

3.948 
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'     2  50     6.05 
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7.378 

9 

4 

36  11.83 

2.3195 

16  59 
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3.855 
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12  29  22.6 

7.384 

10 

4 

38  31.14 

8.324X 

17     3 

9.0 

3.76X 

II 

2  54  19.19 

a.  "35 
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7.a«9 

11 

4 

40  50.72 

a. 3286 

17     6 

51.8 

3.666 

12 

2  56  26.12 

8.X176 

12  43  54.9 

7.214 

12 

4 

43   XO.57 

a.333r 

17   10 

28.9 

3.571 

U 

'      2   58   33.30 

a. iai8 

12  51     6.1 

7.*57 

13 

4 

45  30  69 

a. 3376 

17   14 

0.3 

3.474 

14 

3     0  40.74 

a. 1260 

12  58  13.8 

7.100 

14 

4 

47  51.08 

2.3421 

17   17 

25.8 

3.377 

15 

3     2  48.42 

a.  X30X 

13     5  18.1 

7.042 

15 

4 

50  11.74 

2.3465 

17  20 

45.6 

3.280 

i6 

3     4  56.35 

a.  1343 

13  12  18.9 

6.984 

16 

4 

52  32.66 

2.3508 

17  23 

59-4 
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17 

3     7     4-54 

a.x386 

13  19  16.2 

6.9*5 

17 

4 

54  53.84 

2.3553 
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7.3 
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i8 
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8.1428 
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6.864 

18 
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2.3598 
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9.2 

2.981 

19 
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a.X47a 
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19 
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59  3701 

2.3641 
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5.0 
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1.1515 
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6.740 
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5 
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17  35 

54.8 
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2.1558 
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6.6^ 
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2.3727 
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22 

3  17  49.33 

a.  1601 

13  53     7-5 
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6.549 

23 

5 

9     6,44 

2.3811 

17  43 

47.1 
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GREENWICH 

• 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diff.  for 

Declinatioa 

Diff.  for 
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32.89 

2.4255 

18     4  28.4 

1.279 

10 

7  35  18.54 
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4.505 

II 

5 

37 

58-53 

2.4993 

18     5  41.8 

X.167 

II 

7  37  50.93 

8.540a 

16 

44 

27.8 
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8     0  43.68 

a. 543a 

15 

57 

57-9 

5.70X 

21 

6 

2 

26.86 

2.4643 

18  II  38.7 

+  0.014 

21 

8     3  16.27 

a.  5431 

15 

52 

13-3 

>      5.8x8 

22 

6 

4 

54-81 

2.4675 

i8  II  36.0 

—0,104 

22 

8     5  48.85 

a. 5430 

15 

46 

19.7 

5.935 

23 

6 

7 

22.96 
F 

a.  4707 
'RIDAY 

N.18  II  26.2 
26. 

0.223 

23 

8     8  21.43 

SI 

a. 5429 
LJNDAY 

N.I5 
28. 

40 

20.1 

6.050 

o 

6 

9 

51-30 

a.4738 

N.18  II     9.3 

0.34a 

0 

8  10  54.00 

8.5427 

N.I5 

34 

13-7 

6.X6S 

I 

6 

12 

19.82 

2.4768 

18  10  45.2 

0.46X 

I 

8  13  26,55 

wo  ^^m^ 

15 

28 

0.3 

6.88X 

2 

6 

14 

48.52 

2.4798 

18  10  14.0 

0.580 

2 

8  15  59.09 

2.542X 

15 

21 

40.0 

6.395 

3 

6 

17 

17.40 

3.4828 

18     9  35.6 

0.701 

3 

8  18  31.60 

«.54»7 

15 

15 

12.9 

6.508 

4 

6 

19 

46.45 

2.4856 

18     8  49.9 

0.888 

4 

8  21     4.09 

a.  5413 

15 

8 

39.1 

6.680 

5 

6 

22 

15.67 

2.4883 

18     7  57.0 

0.948 

5 

8  23  36.55 

a.  5407 

15 

I 

58.5 

6.73a 

6 

6 

24 

45.05 

2.4911 

18     6  56.9 

1.063 

6 

8  a6    8.97 

8.5401 

14 

55 

11.3 

6.843 

7 

6 

27 

14.60 

a. 4938 

18     5  49.5 

1.X84 

7 

8  28  41.36 

a*  5394 

14 

48 

17.4 

6.95a 

8 

6 

29 

44-31 

a. 4963 

18     4  34.8 

1.306 

8 

8  31  13.70 

8.5387 

14 

41 

17.0 

7.068 

9 

6 

32 

14.16 

2.4988 

18     3  12.8 

1.428 

9 

8  33  46.00 

2.5379 

14 

34 

10.0 

7. 171 

lO 

6 

34  44-17 

2.50x4 

18     I  43.4 

1.551 

10 

8  36  18.25 

a. 5371 

14 

26 

56.5 

7.278 

II 

6 

37 

14-33 

2.5038 

18     0     6.7 

1.673 

II 

8  38  50.45 

8.5363 

14 

19 

36.6 

7.384 

12 

6 

39 

44.62 

2.5060 

17  58  22.7 

X.795 

12 

8  41  22.60 

a.  5353 

14 

12 

10.4 

7.490 

13 

6 

42 

15.05 

2.5083 

17  56  31.3 

1.9x8 

13 

8  43  54.69 

a.  5343 

14 

4 

37.8 

7.S9S 

14 

6 

44 

45.62 

a. 5106 

17  54  32.5 

2.042 

14 

8  46  26.71 

a.  533a 

13 

56 

59.0 

7.698 

15 

6 

47 

16.32 

a.  5127 

17  52  26.3 

2. 165 

15 

8  48  58.67 

8.5328 

13 

49 

14.0 

7.80a 

i6 

6 

49 

47.14 

a. 5147 

17  50  12.7 

2.288 

16 

8  51  30.57 

2.5310 

13 

41 

22.8 

7.904 

17 

6 

52 

18.09 

a. 5168 

17  47  51.7 

2.4x2 

17 

8  54     2.39 

8.5398 

13 

33 

25-5 

8.00s 

i8 

6 

54 

49.15 

8.5x87 

17  45  23.3 

a.  535 

18 

8  56  34-14 

a.  5385 

13 

25 

22.2 

8.Z04 

19 

6 

57 

20.33 

a. 5805 

17  42  47.5 

2.658 

19 

8  59     5.81 

a. 587a 

13 

17 

13-0 

8.203 

20 

6 

59 

51.61 

a.58a3 

17  40     4.3 

2.782 

20 

9     X  37.40 

8.5858 

13 

8 

57.9 

8.30f 

21 

7 

2 

23.00 

2.5240 

17  37  13.7 

a.  906 

21 

9     4     8.9X 

8.5844 

13 

0 

36.9 

8.398 

22 

7 

4 

54.49 

3.5857 

17  34  15.6 

3.030 

22 

9    6  40.33 

•.5329 

12 

52 

10. 2 

8.493 

23 

7 

7 

26.07 

2.5272 

17  31   10. 1 

3.153 

23 

9    9  11.66 

8.58X5 

12 

43 

37.7 

8.587 

24 

7 

9 

57.75 

2,5287 

N.17  27  57.2 

3.877 

24 

9  II  42.91 

2*5800 

N.I2 

34 

59.7 

8.680 

xn. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
ABcenaioa 


Diff.for 
z  Minnte. 


Declination. 


Diff.for 
z  Minute. 


Hour. 


Right 
Ascension. 


Diff.for 
z  Minute. 


Declinatioa 


Diff.for 
z  Minute. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


h 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

10 


m 
II 

14 
i6 

19 
21 

24 

26 

29 

31 
34 
36 
39 

41 

44 
46 

49 
51 
54 
56 

59 
I 


10  4 
10  6 
10     9 


8 
42.91 
14.06 

45-11 
16.07 

46.93 

17.68 

48.33 
18.87 

49.30 

19.62 

49-83 
19.92 
49.89 

19-75 
49.49 
19. 1 1 
48.60 
17.97 
47.21 

16.33 

45-32 
14.18 

42.91 
11.51 


MONDAY  29. 

o 

N. 


s 
3.5900 

a. 5183 
3.5x68 
2.5153 
3.5x34 

3.51x7 
3.5099 
3.508Z 
3.5063 

3.5044 
3.5035 
3.5005 
3.4986 
3.4967 

2.4947 
3.4936 

3.4905 

3.4884 
8.4863 
3.4843 
3.4831 

3.4799 
3.4778 
a.4755 


2 
2 
2 
2 

I 
I 
I 
I 
I 
I 
I 
O 
O 

o 
o 
o 
o 

9 
9 
9 
9 
9 
9 


34  59.7 
26  16. 1 

17  27.0 

8  32.5 
59  32.6 
50  27.5 
17. 1 

1.7 
22  41.2 

13  15-7 

45-4 
10.2 

44  30.3 
34  45.8 
24  56.7 
31 

5.1 
2.8 

44  56.3 
34  45-6 
24  30.9 
12.2 

49-7 


41 
32 


3 
54 


15 

5 

55 


14 
3 


N.  8  53  23.3 


TUESDAY,  MARCH  i. 
o  I  10  II  39.97  I     3.4733  |N.  8  42  53.2 


8.680 
8.773 
8.863 
8.953 
9.043 

9.Z39 
9.3x5 
9.399 
9.383 
9.465 

9.546 
9.636 

9.703 
9.780 
9.856 
9.930 

XO.O03 
ZO.073 

xo. 143 

Z0.2X3 
ZO.378 

XO.343 
XO.408 
XO.47Z 


10.533 


PHASES  OF  THE  MOON. 


d      h      m 

O     Full  Moon    .     .     •     .    Feb,       i     4  33.2 

a     Last  Quarter 7  21  56.2 

0     New  Moon 15  23     4.7 

3)     First  Quarter 23  23     8.7 

a      n 

(t      Perigee Feb.       i  12.  i 

C     Apogee 15  12.4 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Diff. 

mil 

P.  L. 

of 
Diff. 

Vlh 

p.  L. 

of 
Diff. 

IXh 

P.  L. 

of 
Diff. 

• 

O               f               ff 

0    t 

n 

0       • 

« 

0       • 

ft 

I  1  aArietis 

1 

W. 

92  49  59 

2071 

94  41 

43 

2070 

96  33 

29 

2od8 

98    25 

17 

2069 

Aldebaran 

W. 

59  51   i8 

1957 

61  46 

I 

1955 

63  40 

47 

1952 

65  35 

37 

1952 

Pollux 

W. 

19  41  22 

2790 

21  16 

3 

S656 

22  53 

42 

2551 

24  33 

45 

2469 

Spica 

E. 

73  53  49 

1969 

71  59 

25 

1967 

70     4 

58 

1965 

68  10 

29 

1965 

2 

Aldebaran 

W. 

75     9  34 

i960 

77    4 

II 

1965 

.    78  58 

41 

1970 

'80  53 

3 

1975 

Pollux 

W. 

33   16  23 

0247 

35    3 

41 

2225 

36  51 

31 

2208 

38  39 

47 

2195 

Spica 

E. 

58  38  22 

1976 

56  44 

10 

I981 

54  50 

6 

1987 

52  56 

II 

1994 

Antares 

E. 

104  18  13 

2023 

102  25 

14 

2025 

100  32 

19 

9030 

98  39 

31 

2035 

3 

Aldebaran 

W. 

90  22  14 

2016 

92  15 

24 

2025 

94     8 

19 

9036 

96     0 

57 

2048 

Pollux 

W. 

47  44  3^ 

2171 

49  33 

43 

2173 

51  22 

52 

2176 

53   II 

56 

2x80 

Spica 

E. 

43  29  41 

20«0 

41  37 

9 

2052 

39  44 

56 

2065 

37  53 

3 

2079 

Antares 

E. 

89  18     0 

2074 

87  26 

21 

2084 

85  34 

57 

2096 

83  43 

51 

2107 

Venus 

E. 

115  59  10 

8389 

"4  15 

20 

2400 

112  31 

45 

2412 

no  48 

27 

2424 

4 

Pollux 

W. 

62  14  52 

2222 

64     2 

47 

2233 

65  50 

25 

2245 

67  37 

45 

2258 

Regulus 

W. 

25  23  55 

2143 

27  13 

48 

2155 

29     3 

24 

2167 

30  52 

42 

2179 

Spica 

E. 

28  39  34 

2166 

26  50 

15 

2x88 

25     I 

29 

2212 

23  13 

19 

2238 

Antares 

E. 

74  33  10 

2177 

72  44 

8 

2192 

70  55 

29 

2209 

69     7 

15 

2226 

Venus 

E. 

102  16  36 

2495 

100  35 

15 

25x1 

98  54 

17 

2527 

97  13 

41 

2543 

5 

Pollux 

W. 

76  29  25 

2331 

78  14 

39 

2347 

79  59 

30 

2364 

81  43 

57 

2381 

Regulus 

W. 

39  53  59 

M54 

41  41 

6 

2370 

43  27 

49 

2287 

45  14 

7 

2304 

Antares 

E. 

60  12  41 

2320 

58  27 

II 

2341 

56  42 

II 

2362 

54  57 

41 

2383 

Venus 

E. 

88  56  42 

2634 

87  18 

33 

2653 

85  40 

50 

2672 

84     3 

33 

2692 

a  Aquilae 

E. 

108  36  15 

2712 

106  59 

51 

2720 

105  23 

38 

2730 

103  47 

38 

2741 

Sun 

E. 

126  52  15 

2572 

125  12 

42 

2590 

123  33 

33 

2G08 

121  54 

49 

2627 

6 

Pollux 

W. 

90  19  59 

2469 

92     I 

56 

2488 

93  43 

26 

2506 

95  24 

31 

2525 

Regulus 

W. 

53  59  22 

2391 

55  43 

9 

2409 

57  26 

31 

2427 

59     9 

27 

2446 

Antares 

E. 

46  23     9 

2500 

44  41 

56 

2525 

43     I 

18 

2552 

41  21 

17 

2580 

Venus 

E. 

76     3  41 

2792 

74  29 

2 

2811 

72  54 

49 

2832 

71  21 

2 

2852 

a  Aquilse 

E. 

95  51  38 

2809 

94  17 

22 

2826 

92  43 

28 

2842 

91     9 

55 

28O0 

Sun 

1 

1 

E  . 

"3  47  31 

2722 

112   II 

20 

2741 

no  35 

34 

2760 

109     0 

14 

2780 

7 

Regulus 

W. 

67  37  49 

2533 

69  18 

16 

2551 

70  58 

18 

2568 

72  37 

57 

2585 

Spica 

W. 

14  34  56 

2696 

16   II 

4« 

2683 

17  48 

44 

2677 

^9  25 

55 

2676  1 

Antares 

E. 

33   11   13 

2741 

31  35 

27 

2779 

30     0 

31 

2821 

28  26 

30 

2868 

Venus 

E. 

63  38  37 

2952 

62     7 

24 

2972 

60  36  36 

2992 

59     6 

13 

301 1 

a  Aquilas 

E. 

83  28     6 

2957 

81   56 

59 

2978 

80  26 

19 

3000 

78  56 

6 

3022 

Sun 

E. 

loi     9  52 

2876 

99  37 

2 

2894 

98     4 

3^ 

2913 

96  32 

33 

2931 

8 

Regulus 

W. 

80  50  25 

2667 

82  27 

49 

2684 

84     4 

51 

2699 

85  41 

.53 

2714 

Spica 

W. 

27  30  37 

2713 

29     7 

0 

2723 

30  43 

9 

2735 

32   19 

3 

2747 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 
of  Obiect. 

Midnight. 

P.  L. 
of 

XV^ 

P.  L. 
of 

XVIIIh 

P.  L. 
of 

XXIh 

P.  L. 
of 

9S 

\#*     X^&'I^^X^^* 

DiflF. 

Diff. 

Diff. 

Diff. 

0             »             ff 

0               *               M 

0 

M 

0             f            H 

z 

a  Arietis 

W. 

loo  17     4 

2071 

102     8  48 

2074 

104     0 

28 

2077 

105    52       2 

2082 

Aldebaran 

W. 

67    30    27 

1952 

69  25   17 

1953 

71  20 

6 

1955 

73  14  52 

1957 

Pollux 

W. 

26  15  42 

2403 

27  59  13 

2351 

29  43 

59 

2309 

31  29  46 

2275 

Spica 

E. 

66   15  59 

1965 

64  21  30 

1967 

62  27 

3 

X969 

60  32  40 

X972 

2 

Aldebaran 

W. 

82  47   16 

X982 

84  41   19 

1989 

86  35 

10 

1997 

88  28  49 

2006 

Pollux 

W. 

40  28  22 

2x85 

42  17  12 

2178 

44     6 

13 

a'73 

45  55  21 

317X 

Spica 

E. 

51     2  27 

aoox 

49     8  54 

2010 

47   15 

35 

20x9 

45  22  30 

2029 

Antares 

E. 

96  46  51 

204X 

94  54  21 

2048 

93     2 

I 

20*6 

91     9  54 

2064 

3 

Aldebaran 

W. 

97  53   17 

2059 

99  45  19 

2072 

loi  37 

I 

2085 

103  28  23 

2099 

Pollux 

W. 

55     0  53 

2186 

56  49  41 

2194 

58  38 

18 

2202 

60  26  42 

22X9 

Spica 

E. 

36     I  32 

2094 

34  10  24 

2110 

32   19 

40 

2128 

30  29  23 

2146 

Antares 

E. 

81   53     2 

2120 

80     2  33 

ai33 

78   12 

24 

2147 

76  22  36 

3x6x 

1 

Venus 

E. 

109     5  26 

2437 

107  22  44 

2450 

105  40 

21 

4465 

103  58  18 

2480 

4 

Pollux 

W. 

69  24  47 

2272 

71   II  28 

2285 

72  57 

49 

2300 

74  43  48 

2315 

1 
1 

Regulus 

W. 

32  41  41 

2193 

34  30  19 

2208 

36  18 

35 

2223 

38     6  28 

2238 

1 

Spica 

E. 

21   25  48 

2268 

19  39     2 

2304 

17  53 

8 

8345 

16     8  14 

8394 

Antares 

E. 

67  19  26 

2244 

65  32     4 

22G2 

63  45 

8 

2281 

61  58  40 

2300 

Venus 

E. 

95  33  28 

2561 

93  53  40 

2579 

92  14 

16 

2596 

90  35   16 

26x5 

5 

Pollux 

W. 

83  27  59 

3398 

85  II  37 

24x5 

86  54 

50 

S434 

88  37  37 

2451 

1 
1 

Regulus 

W. 

47     0     I 

.2322 

48  45  29 

8339 

50  30 

32 

2356 

52   15  10 

2374 

Antares 

E. 

53   13  42 

2405 

51  30  14 

2428 

49  47 

19 

245X 

48     4  57 

2475 

Venus 

E. 

82  26  42 

27IX 

80  50  17 

VSi 

79   14 

18 

275  X 

77  38  46 

2772 

a  Aquilas 

E. 

102  II  52 

a753 

100  36  22 

2766 

99     I 

9 

V79 

97  26  14 

'      2794 

Sun 

E. 

120  16  31 

2645 

118  38  37 

2664 

117     I 

9 

2684 

115  24     7 

8703 

6 

Pollux 

W. 

97     5     9 

8543 

98  45  22 

2562 

100  25 

9 

2582 

102     4  29 

2600 

Regulus 

W. 

60  51  57 

2463 

62  34     2 

2481 

64   15 

42 

2498 

65  56  58 

23x6 

Antares 

E. 

39  41  54 

2609 

38     3   II 

2638 

36  25 

8 

2670 

34  47  48 

2704 

Venus 

E. 

69  47  42 

2872 

68   14  47 

2892 

66  42 

18 

9913 

65  10  15 

2932 

a  Aquilae 

E. 

89  36  45 

2878 

88     3  58 

2898 

86  31 

36 

2916 

84  59  38 

2937 

Sun 

E. 

107  25  20 

2799 

105  50  51 

2818 

104  16 

46 

2838 

loa  43    7 

2856 

7 

Regulus 

W. 

74  17  12 

3602 

75  56     4 

2619 

77  34 

33 

2635 

79  12  40 

2632 

Spica 

W. 

21     3     7 

26S0 

22  40  14 

2686 

24  17 

13 

2694 

25  54     I 

2703 

Antares 

E. 

26  53  30 

2920 

25  21  36 

2978 

23  50 

56 

3045 

22  21  39 

3x24 

Venus 

E. 

57  36  14 

3031 

56     6  39 

3049 

54  37 

27 

3069 

53     8  39 

3087 

0  Aquilae 

E. 

77  26  21 

3045 

75  57     4 

3069 

74  28 

16 

3092 

72  59  56 

3"7 

Sun 

E. 

95     0  54 

2950 

93  29  38 

2968 

91  58 

45 

2985 

90  28   14 

3003 

8 

Regulus 

W. 

87  17  55 

2729 

88  53  57 

2744 

90  29 

39 

2758 

92     5     2 

977a 

Spica 

W. 

33  54  41 

2759 

35  30     3 

2770 

37     5 

10 

2782 

38  40     I 

2794 

34 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 
Diff. 

• 

Illh 

P.  L. 

of 

Diff. 

Vlh 

P.L. 

of 
Diff. 

IXh 

P.L. 

of 
Diff. 

O                f               M 

e          »          m 

0          r 

If 

0 

I 

tt 

8 

Venus 
a  Aquilae 

Sun 

E. 
E. 

E. 

51  40  14 

71  32     7 

88  58     5 

3105 

3142 
3020 

50    12    II 
70       4    48 
87    28     17 

3124 
3168 
3038 

48  44 
68  38 

85  58 

31 
0 

51 

3x42 
3194 
3054 

47 

67 
84 

17 
II 

29 

12 

43 
45 

3x60 

3221 
3070 

9 

Regulus 
Spica 
Venus 
a  Aquilae 
Sun 

W. 
W. 
E. 
E. 
E. 

93  40     7 

40  14  37 

40     5  53 
60     8  42 

77     9     9 

2785 
2806 

3246 

3372 
3148 

95  14  54 
41  48  57 
38  40  38 
58  45  53 
75  41   58 

2798 
2818 
3262 

3405 
3163 

96  49 
43  23 
37   15 
57  23 
74  15 

24 

2 

42 

42 

4 

2811 
2829 

3279 
3439 
3x77 

98 

44 
35 

56 

72 

23 
56 

51 

2 

48 

37 

52 

6 

10 

27 

2825 
284Z 

3295  , 
3477  1 
3190  1 

lO 

Spica 

Venus 

Sun 

W. 
E. 
E. 

52  42  27 
28  52  48 
65  39   18 

2894 
3377 
3254 

54  14  53 
27  30     5 
64  14  13 

2904 
3394 
3265 

55  47 
26     7 

62  49 

7 

41 

21 

2914 
34x0 

3277 

57 

24 
61 

19 
45 
24 

8 
36 
42 

2923 

3429 

3288 

II 

Spica 
An  tares 
Sun 

W. 
W. 
E. 

64  56  24 
21     3  22 
54  24  32 

3966 
34*6 
3337 

66  27  20 
22  25     9 

53     I     3 

2974 
3376 
3346 

67  58 
23  47 
51  37 

6 

53 

45 

298Z 
3337 
3354 

69 

25 

50 

28 
II 

14 

43 
22 

36 

2988 
3305 
3363 

12 

Spica 

Antares 

Sun 

W. 
W. 
E. 

76  59  43 
32   16     8 

43  21     8 

3019 

3213 
3400 

78  29  32 
33  42     2 
41   58  51 

3024 
3203 
3406 

79  59 
35     8 
40  36 

15 

7 

41 

3029 

3194 
3413 

81 
36 
39 

28 

34 
14 

52 
23 
39 

3034 
3188 

3418 

13 

Spica 

Antares 

Sun 

W. 
W. 
E. 

88  55  31 
43  47  25 
32  26     4 

3055 
3165 

3446 

90  24  36 
45   14  16 
31     4  39 

3058 
3163 
3451 

91  53 
46  41 

29  43 

37 
10 

20 

3061 
3161 
3456 

93 

48 
28 

22 

8 

22 

34 
6 

7 

3065 
3158 
346a 

i8 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

22     4     7 
46  30  5: 
78     4  59 

3451 
3368 
3036 

23  25  26 
45     6     6 

76  35  31 

3444 
3277 
3032 

24  46 
43  41 
75     5 

53 
28 

58 

3436 
3287 
3029 

26 
42 
73 

8 

17 
36 

29 

I 

21 

3430 

3299 
3024 

19 

Sun 

a  Arietis 

Aldebaran 

W. 

E., 

E. 

32  58  22 
35  18  45 
66     6  52 

3395 
3384 
3001 

34  20  44 
33  56   10 
64  36  40 

3388 
3410 
2996 

35  43 
32  34 
63     6 

14 

5 
22 

3381 
3440 
2990 

37 

31 
61 

5 
12 

35 

52 
34 
57 

3374 
3476 

2984 

20 

Sun 

Mars 

Jupiter 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

44     I    10 

19  35     2 
16  40  50 

54     I  55 
97  34  46 

3355 
?a4a 

3043 
2951 
3040 

45  24  41 
21     0  22 

18   10  10 

52  30  41 
96     5  23 

3326 
3233 
3034 
2944 
303a 

46  48 
22  25 

19  39 
50  59 
94  35 

22 

52 

41 
18 

50 

3225 

3025 
2936 

3024 

48 
23 

21 

49 
93 

12 

51 

9 

27 
6 

13 
32 

23 

45 
7 

3308 

3215 
3016 

3929 
30x6 

21 

• 

Sun 

Mars 

Jupiter 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

55  14  13 
31     2  41 

28  40  41 

41  47  25 
85  34  56 

32S9 
3167 
0970 
2885 

8973 

56  39   13 
32  29  30 
30  II  32 
40  14  47 

84     4     9 

3248 
3157 
9959 
2876 
2964 

58     4 
33  56 

31  42 

38  41 

82  33 

25 

31 

36 

57 
II 

3237 
3x45 
2949 
0866 

2954 

59 

35 

33 

37 
81 

29 
23 

13 

8 

2 

50 
46 

53 

54 

1 

3226 

3134 
2938 
2856 

2945 

22 

Sun 
Mars 

JUPITBR 

W. 
W. 
W. 

66  40  24 
42  43  29 
40  53  48 

3164 

3074 
2880 

68     7  16 
44  12  II 
42  26  32 

3x51 
3061 
2869 

69  34 
45  41 
43  59 

24 
8 

31 

3137 
3048 
S856 

71 
47 

45 

I 
10 
32 

49 
22 

47 

3124 
3035 
2843 

- 
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GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

Day  of  the 
Month., 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
DiflE. 

XVh 

P.L. 

of 
Di£E. 

XVIIJh 

P.L. 

of 
DifL 

XXIh 

P.L. 

of 

Diff. 

o 

»          m 

0          1         m 

0 

r 

m 

0          1          m 

8 

Venus 
a  Aquilae 
Sun 

E. 
E. 
E. 

45 
65 
83 

50     15 

45  59 
0  59 

3x77 
3249 
3087 

44  23  Z^ 
64  20  48 

81  32  33 

3195 
3278 
3103 

42 
62 
80 

57 

56 
4 

23 

II 

27 

32X2 

3308 
31x8 

41     31     28 

61  32     9 
78  36  39 

3229 
3339 
3x33 

9 

Regulus 
Spica 
Venus 
a  Aqnilae 

Sun 

W. 
W. 
E. 
E. 
E. 

99 
46 

34 

54 
71 

57  33 
30  27 
26  49 
41   20 
22     6 

0837 
2832 

33" 
3516 
3204 

loi  31   13 

48     3  48 
33     2  50 
53  21   13 
69  56     I 

2849 
8863 
3328 

3555 
3217 

103 

49 
31 
52 
68 

4 
36 

39 

I 

30 

38 

54 
II 

50 

12 

a86x 
2873 
3344 
3598 
3230 

104  37  47 
51     9  47 
30  15  50 
50  43  13 
67     4  38 

0872 
2884 
3360 

3644 
324a 

xo 

Spica 
Venus 

Sun 

W. 
E. 
E. 

58 

23 
60 

50  58 

23  52 
0  16 

2932 
3447 
3299 

60  22  36 

22      2   29 

58  36     3 

9942 

3467 
3308 

61 
20 

57 

54 

41 
12 

2 
28 

I 

2950 
3489 
3319 

63  25  18 
19  20  52 
55  48   II 

2958 

35x3 
3328 

II 

Spica 
Antares 

Sun 

W. 
W. 
E. 

70 
26 
48 

59  II 
35  28 

51   37 

2994 

3278 

3371 

72  29  31 

28     0     5 
47  28  47 

3001 
3258 
3379 

73 
29 

46 

59 

25 
6 

42 
6 
6 

3007 

3240 
3386 

75  29  46 
30  50  28 

44  43  33 

3013 
3225 
3393 

12 

Spica 

Antares 

Sun 

W. 
W. 
E. 

82 
38 
37 

58  23 
0  47 

52  43 

3039 
3181 

3424 

84  27  48 
39  27  19 
36  30  54 

3043 

3177 
3430 

85 
40 

35 

57 

53 

9 

8 

56 
II 

3048 
3173 
3435 

87  26  22 
42  20  38 

33  47  34 

3052 

3168 
344  X 

13 

Spica 

Antares 

Sun 

W. 
W. 
E. 

94 
49 
27 

51  27 

35     5 
I     0 

3067 
3156 
3467 

96  20  17 
51     2     7 

25  39  59 

3070 
3155 
3472 

97 
52 
24 

49 
29 

19 

3 
10 

3 

3072 
3153 
3477 

99  17  47 
53  56  15 
22  58   13 

3074 
3153 
3483 

i8 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

27 
40 

72 

30  12 

52  48 

6  38 

3423 

33" 
3020 

28  52     3 
39  28  49 
70  36  50 

3416 
3326 
3016 

30 
38 
69 

14 

5 
6 

2 

7 
57 

3409 
3343 
301 1 

31  36     8 
36  41  45 
67  36  58 

3402 
3362 
3006 

19 

Sun 

a  Arietis 

Aldebaran 

W. 
E. 
E. 

38 

29 
60 

28  38 

51  43 

5  24 

3366 
3516 
2978 

39  51  33 
28  31   37 
58  34  44 

3359 
3566 
2972 

41 
27 
57 

14 
12 

3 

36 

25 
56 

3352 
3624 
2966 

42  37  48 

25  54  17 
55  11     0 

3343 
3694 
2958 

20 

Sun 

Mars 

Jupiter 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

49 

25 

22 

47 
91 

36  15 
17  23 
39  16 
56     3 
36  14 

3299 
3205 
3007 
2920 
3008 

51     0  28 
26  43  26 
24     9  20 
46  24  10 
90     6   II 

3290 
3197 
2998 
2912 

2999 

52 
28 

25 

44 

88 

24 

9 

39 

52 

35 

51 

39 

35 
6 

57 

3280 
3187 
2989 
2903 
2990 

53  49  26 

29  36     4 
27   10     2 

43   19  51 
87     5  32 

3270 

3177 

2979. 

2894 

2981 

21 

Sun 

Mars 

Jupiter 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

60 

36 
34 
35 
79 

55  28 
51   14 
45  24 
35  38 
30  39 

3215 

3x23 
2928 

2845 
2935 

62  21   20 

38   18  56 

36  17     8 
34     2     8 

77  59     5 

3202 
3x11 
29x6 

2834 
2926 

63 
39 
37 
32 
76 

47 
46 

49 
28 

27 

27 
52 
7 
24 
19 

3190 
3099 
2905 
2822 
2916 

65  13  48 

41   15     3 
39  21   20 

30  54  25 
74  55  20 

3x78 
3087 

2893 
281 X 
2905 

22 

Sun 

Mars 

Jupiter 

W. 
W. 
W. 

72 
48 
47 

29  30 

39  52 
6  19 

3109 
3020 

2829 

73  57  29 
50     9  40 

48  40     9 

3095 
3006 
2816 

75 
51 
50 

25 
39 

14 

45 

45 
16 

3080 
2992 

2802 

76  54  19 
53  10     8 
51  48  42 

3065 

2977 
2788 

36 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

0) 

p.  L. 

p.  l. 

p.  l. 

1 

1 

p.  L. 

Day  of 
Monti 

Name  and  Direction 
of  Object 

Noon. 

• 

of 
DiflF. 

Illh 

of 
DiflF. 

Vlh 

of 
DiflF. 

IXh 

of 
DiflF. 

0           »            •# 

Off 

0       1 

f» 

0 

r 

99 

22 

Aldebaran 

E. 

29  20  12 

2800 

27  45  44 

2788 

26    II 

0 

2776 

24 

36 

0 

2763 

Pollux 

E. 

73  23     8 

a895 

71   50  43 

2885 

70    18 

5 

2875 

68 

45 

14 

2864 

'23 

Sun 

W. 

78  23   12 

3049 

79  52  24 

3034 

81    21 

55 

30x7 

82 

51 

47 

3002 

Mars 

W. 

54  40  50 

3962 

56   II   51 

2946 

57  43 

II 

2931 

59 

14 

51 

2915 

Jupiter 

w. 

53  23  26 

a774 

54  58  28 

2759 

56  33 

50 

2744 

58 

9 

31 

2729  1 

a  Arietis 

w. 

20  59  55 

3750 

22   15  49 

3599 

23  34 

24 

3472 

24 

55 

19 

3364 

Pollux 

E. 

60  57  34 

281 1 

59  23  21 

2801 

57  48 

54 

2791 

56 

14 

14 

278X 

Regulus 

E. 

96  41  52 

2700 

95     5  12 

3686 

93  28 

13 

2672 

91 

50 

55 

2657 

24 

Sun 

W. 

90  26  13 

2916 

91  58  II 

2899 

93  30 

31 

2880 

95 

3 

15 

2863 

Mars 

W. 

66  58  21 

2832 

68  32     8 

2815 

70     6 

17 

2797 

71 

40 

49 

2779 

Jupiter 

W. 

66  13     8 

3649 

67  50  56 

2632 

69  29 

7 

26x6 

71 

7 

40 

2599 

a  Arietis 

W. 

32     6  18 

2997 

33  36  35 

2946 

35     7 

56 

2898 

36 

40 

17 

a854 

Pollux 

E. 

48   17  45 

2737 

46  41   54 

2729 

45     5 

53 

2723 

43 

29 

44 

2719 

Regulus 

E. 

83  39  14 

2579 

81   59  50 

2562 

80  20 

3 

2546 

78 

39 

53 

2530 

25 

Sun 

W. 

102  52  43 

2771 

104  27  49 

2753 

106     3 

19 

2734 

107 

39 

14 

2715 

Mars 

W. 

79  39  20 

2689 

81   16   15 

2671 

82  53 

34 

2652 

84 

31 

18 

2635 

Jupiter 

W. 

79  26   15 

2513 

81     7   10 

2495 

82  48 

30 

2478 

84 

30 

14 

246X 

a  Arietis 

W. 

44  35     I 

a675 

46  12   15 

2644 

47  50 

10 

2615 

49 

28 

44 

2s88 

Pollux 

E. 

35  28     5 

2722 

33  51   54 

2731 

32  15 

55 

2744 

30 

40 

14 

2764 

Regulus 

E. 

70  13  18 

2446 

68  30  48 

2428 

66  47 

53 

241X 

65 

4 

34 

2394 

26 

Sun 

W. 

115  45     2 

2623 

117  23  26 

2604 

119     2 

15 

2586 

120 

41 

29 

2569 

Jupiter 

W. 

93     5     6 

2373 

94  49   19 

2356 

96  33 

57 

2340 

98 

18 

59 

2322 

Mars 

W. 

92  46     9 

2543 

94  26  22 

2525 

96     7 

0 

2508 

97 

48 

2 

2490 

a  Arietis' 

W. 

57  50  43 

2462 

59  32  50 

2440 

61    15 

28 

2417 

62 

58  38 

2396 

Aldebaran 

W. 

23  47  45 

2302 

25  33  42 

2285 

27  20 

3 

226S 

29 

6 

50 

2252 

Regulus 

E. 

56  21  53 

23x0 

54  36     8 

2294 

52  49 

59 

2277 

51 

3 

25 

3261  ' 

1 

Spica 

E. 

109  51  26 

2314 

108     5  47 

2298 

106  19 

44 

2280 

104 

33 

15 

2264  ! 

1 

27 

a  Arietis 

W. 

71  41  44 

2300 

73  27  44 

2283 

75  14 

9 

3266 

77 

0 

59 

2250 

Aldebaran 

W. 

38     6  47 

2172 

39  55  57 

2157 

41  45 

30 

2142 

43 

35 

25 

2x28 

Regulus 

E. 

42     4  50 

ai8s 

40  16     0 

2172 

38  26 

50 

2158 

36 

37 

19 

2145 

Spica 

1 

E. 

95  34  46 

2x84 

93  45  54 

2169 

91   56 

39 

2154 

90 

7 

2 

2140 

28 

a  Arietis 

W. 

86     0  41 

2x81 

87  49  37 

2170 

89  38 

50 

2159 

91 

28 

20 

2x49 

Aldebaran 

W. 

52  50     9 

2064 

54  42     4 

2053 

56  34 

16 

2043 

58 

26 

44 

2033 

Regulus 

E. 

27  25  20 

2094 

25  34  12 

2068 

23  42 

54 

3083 

21 

51 

28 

3080 

Spica 

E. 

80  53  48 

2076 

79     2   12 

2065 

77  10 

19 

2055 

75 

18 

10 

3045 

29 

Aldebaran 

W. 

67  52  39 

1993 

69  46  25 

1986 

71  40 

21 

X98X 

73 

34 

25 

X977 

Pollux 

W. 

26  36  16 

2439 

28   18  55 

2382 

30     2 

56 

2334 

31 

48 

6 

2393 

Spica 

E. 

65  54     0 

2007 

64     0  36 

2002 

62     7 

4 

1997 

60 

13 

25 

1993 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 

Name  and  Direction 
of  Obiect. 

Midnight. 

P.  L. 
of 

XVh 

P.  L. 

of 

XVIIIi» 

P.  L. 
of 

XXl^ 

P.  L. 
of 

1  ««s 

0 

^^A      ^^K#I%^%^k* 

DiflF. 

DiflF. 

Diff. 

DiflF. 

O                 •             " 

0        »       •• 

0               •            If 

0 

M 

22 

Aldebaran 

E. 

23     o  43 

2750 

21    25    10 

a737 

19  49  19 

2784 

18  13 

II 

2711 

Pollux 

E. 

67  12     9 

a854 

65    38    51 

2843 

64     5   19 

2832 

62  31 

55 

2822 

23 

1 

Sun 

W. 

84  21   58 

2985 

85    52    30 

2969 

87  23  22 

2950 

88  54 

37 

2934 

Mars 

W. 

60  46  51 

2898 

62    19    12 

2882 

63  51  54 

2866 

65  24 

56 

2849 

Jupiter 

W. 

59  45  55 

2714 

61    21    55 

2698 

62  58  38 

2682 

64  35 

42 

2666 

a  Arietis 

W. 

26  18  17 

3a7» 

27  43     3 

3189 

29     9  25 

3118 

30  37 

13 

3055 

Pollux 

E. 

54  39  21 

2771 

53     4  15 

2762 

51  28  57 

2752 

49  53 

26 

2744 

Regulus 

E. 

90  13   17 

2641 

88  35  i8 

2626 

86  56  58 

2610 

85  18 

17 

2594 

24 

Sun 

W. 

96  36  21 

2845 

98     9  51 

2827 

99  43  44 

2808 

lOI    18 

2 

9790 

Mars 

W. 

73   15  44 

27^ 

74  51     2 

2744 

76  26  44 

2726 

78     2 

50 

2708 

Jupiter 

W. 

72  46  36 

2583 

74  25  55 

8565 

76     5  38 

2548 

77  45 

44 

2530 

a  Arietis 

W. 

38  13  35 

2814 

39  47  45 

2776 

41  22  44 

2741 

42  58 

30 

2707 

Pollux 

E. 

41  53  29 

«7i5 

40  17     9 

2713 

38  40  46 

2714 

37     4 

24 

2716 

Regulus 

E. 

76  59  21 

2513 

75  18  26 

2496 

73  37     7 

8479 

71  55 

24 

2463 

25 

Sun 

W. 

109  15  34 

2G96 

no  52  19 

2678 

112  29  28 

2659 

114     7 

3 

264X 

Mars 

W. 

86     9  26 

2616 

87  47  59 

2598 

89  26  57 

2579 

91     6 

21 

2561 

Jupiter 

w. 

86  12  22 

2443 

87  54  56 

2426 

89  37  54 

2408 

91   21 

18 

2391 

1 

a  Arietis 

w. 

51     7  56 

2561 

52  47  45 

2535 

54  28  10 

2510 

56     9 

10 

2486 

Pollux 

E. 

29     4  59 

2790 

27  30  18 

2825 

25  56  22 

2872 

24  23 

27 

2932 

Regulus 

E. 

63  20  51 

2377 

61  36  43 

2360 

59  52  II 

2343 

58     7 

14 

2326 

26 

Sun 

W. 

ft 

122  21     7 

2551 

124     I     9 

2534 

125  41  35 

2517 

127  22 

25 

2500 

Jupiter 

W. 

100     4  26 

2306 

loi  50  17 

2289 

103  36  32 

2274 

105  23 

10 

2258 

Mars 

W. 

99  29  29 

2473 

loi   II  20 

2455 

102  53  36 

2439 

104  36 

15 

2422 

a  Arietis 

W. 

64  42  18 

2376 

66  26  27 

2356 

68  II     5 

2337 

69  56 

II 

23x8 

Aldebaran' 

W. 

30  54     I 

2235 

32  41  37 

2219 

34  29  37 

2203 

36  18 

0 

2187 

Regulus 

E. 

49   16  28 

2245 

47  29     8 

2229 

45  41   24 

2215 

43  53 

18 

2200 

Spica 

E. 

102  46  22 

2247 

100  59     4 

2231 

99   II  22 

22x5 

97  23 

16 

2198 

27 

a  Arietis 

W. 

78  48  12 

2235 

80  35  48 

2221 

82  23  45 

2206 

84  12 

3 

2x93 

Aldebaran 

W. 

45  25  41 

2115 

47  16  18 

2I0I 

49     7  16 

2088 

50  58 

33 

2076 

Regulus 

E. 

34  47  29 

2134 

32    57    21 

2122 

31     6  56 

2II2 

29  16 

15 

2103 

Spica 

E. 

88   17     3 

2126 

86  26  44 

2113 

84  36     4 

2100 

82  45 

5 

2088 

28 

a  Arietis 

W. 

93   18     4 

2140 

95     8     2 

2132 

96  58  12 

2125 

98  48 

33 

2II9 

Aldebaran 

W. 

60  19  28 

2023 

62  12  26 

2014 

64     5  38 

2006 

65  59 

3 

1999 

Regulus 

E. 

19  59  58 

2080 

18     8  28 

20S4 

16  17     4 

2094 

14  25 

55 

2II2 

Spica 

E. 

73  25  46 

2036 

71  33     8 

2028 

69  40  17 

2020 

67  47 

14 

2013 

29 

Aldebaran 

W. 

75  28  36 

1973 

77  22  53 

1970 

79  17  14 

X968 

81   II 

39 

1967 

Pollux 

W. 

33  34  16 

2260 

35  21   15 

2231 

37     8  57 

2207 

38  57 

14 

2186 

Spica 

E. 

58  19  39 

1990 

56  25  49 

1988 

54  31  55 

1986 

52  37 

59 

2986 

38 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

• 

• 

O 

1 

« 

o 
Q 

rS 

0 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 

Diflf.  for! 
I  Hour. 

1 

• 

Apparent 
Right  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Semi- 
diameter. 

Tues. 
Wed. 
Thur. 

I 
2 

3 

h      m 
22    48 

22    51 

22   55 

s 

2.28 

46.73 
30.68 

s 

9.363 
9.342 
9.321 

0           >              n 

S.    7  37  50-4 

7  15     I.I 
6  52     5.6 

+  56.92 
57.18 

57.43 

1 
16 
16 
16 

n 
10.07 

9.83 
9.58 

s 
65.42 

65.34 
65.27 

m        8 
12    33.65 

12    21.57 

12       9.00 

s 
0.492 

0.514 
0.533 

Frid. 
Sat. 

4 

5 
6 

22  59 

23  2 

23     6 

14.16 
57.20 
39.81 

9.302 
9.284 
9.267 

6  29     4.3 

6     5  57.5 
5  42  45.7 

+  57-67 

57-89 
58.09 

16 
16 
16 

9.33 
9.08 

8.82 

65.20 
65.14 
65.08 

II    55.97 
II    42.50 

II    28.60 

0.552 
0.570 
0.587 

Mon. 
Tues. 
Wed. 

7 

8 

9 

23    10 

23    14 
23    17 

22.02 
3.86 

45-33 

9.251 
9.236 
9.221 

5  19  29.2 
4  56     8.4 
4  32  43.6 

+  58.28 

58.45 
58.61 

16 
16 
16 

8.56 
8.30 
8.03 

65.02 
64.96 
64.91 

II     14.30 
10    59.62 
10    44.58 

0.604 
0.619 
0.634 

Thur. 

Frid. 

Sat. 

10 
II 
12 

23    21 
23    25 
23    28 

26.46 
7.27 

47-77 

9.207 
9.194 
9.182 

4     9  15.3 
3  45  43.8 
3  22     9.6 

+  58.75 
58.87 

58.97 

16 
16 
16 

7.77 
7-50 
7.23 

64.85 
64.80 

64.75 

10    29.20 
10    13.50 

9  57^50 

0.648 ; 

0.660 

0.673 

Si7J\r. 

Mon. 

Tues. 

13 

14 
15 

23    32 
23    36 

23  39 

27.99 

7-94 
47.64 

9.170 

9-159 
9.149 

2  58  33.0 

2  34  54.3 
2  II   14. 1 

+  59.06 

59.14 
59.20 

16 
16 
16 

6.96 
6.70 

6.43 

64.71 
64.67 
64.63 

9  41.21 
9  24.65 
9     7.84 

0.684 
0.695 
0.705 

Wed. 
Thur. 
Frid. 

16 

17 
18 

23  43 
23  47 
23  50 

27.11 

6.37 
45.42 

9.140 

9.131 
9-123 

I  47  32.6 
I  23  50.3 

I     0     7-5 

+  59.25 

59.27 
59.28 

16 
16 
16 

6.15 

5.88 

.      5.61 

64.60 

64.57 
64.54 

8  50.80 

8  33.56 
8  16.11 

0.714 
0.723 

0.731    : 

Sat. 

SC/N. 
Mon. 

19 
20 

21 

23  54 

23  58 

0     I 

24.30 

3.01 

41.58 

9.116 
9. 1 10 
9.104 

0  36  24.6 
S.   0  12  42.0 
N.  0  II     0.0 

+  59.28 
59.26 

59.23 

16 
16 
16 

5.34 
5-07 
4.81 

64.52 
64.50 
64.48 

7  58.48 

7  40.69 
7  22.76 

0.738 
0.744 
0.750 

Tues. 
Wed. 

Thur. 

22 
23 
24 

0    5 
0     8 

0  12 

20.01 

58.34 
36.57 

9.099 

9.095 
9.092 

0  34  40.9 

0  58  20.4 

1  21  58.2 

+  59.18 
59.11 
59.03 

16 
16 
16 

4.53 
4.26 

4.00 

64.46 

64.45 
64.44 

7     4.69 
6  46.52 

6  28.25 

0.755 
0.760 

0.763 

1 

Frid. 
Sat. 

SC/JV. 

25 
26 

27 

0  16 
0  19 
0  23 

14.74 
52.84 
30.91 

9.089 
9.087 
9.086 

1  45  33.8 

2  9     6.8 

2  32  37.1 

+  58.93 
58.82 
58.69 

16 
16 
16 

3.73 

3.45 
3.18 

64.44 

64.43 
64-43 

6  .9.91 

5  51.51 
5  33.09 

0.765 
0.767 
0.768 

Mon. 
Tues 
Wed. 
Thur. 

28 
29 

30 
31 

0  27     8.98 
0  30  47.06 
0  34  25.18 

0  38     3.35 

9.086 
9.087 
9.089 
9.092 

2  56     4.1 

3  19  27.6 

3  42  47.3 

4  6     2.8 

+  58.55 
58.40 

58.23 
58.05 

16 
16 
16 
16 

2.91 
2.64 

2.37 
2.09 

64.43 

64-44 

64-45 
64.46 

5  14.65 
4  56.23 

4  37.84 
4  19.52 

0.768 
0.767 
0.765 
0.762    ' 

Frid.   .  32  1 

0  41  41.62 

mean  time  of  semid 
sign  +  prehxed  10  tl 
:linations,  increasing 

9.097 

lameter  pas 
tie  hourly  cb 
J. 

N.  4  29  13.7+57.85 

16 

I.8I 

64.47 

4     1.28 

0.758 

Note.- 

-The 
The 
dec 

sing  the  meridian  may  be  foun< 
lange  of  declination  indicates  t 

1  by  subtractini 
hat  south  decli 

?  o«.  18  fron 
inations  ai 

3  the  sidereal  t 
e  decreasing ; 

[me. 
north 

11. 


MARCH,  1904. 


39 


AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

• 

M 

V 

o 

0 

Q 

• 

c 

0 

V 

*^ 

o 

1 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour* 

Apparent 
Declination. 

Difle.  for 
X  Hour. 

Tues. 
Wed. 
Thur. 

I 
2 

3 

h 
22 

22 

22 

m         s 
48      0.32 

51    44.80 

55  28.79 

s 
9.364 
9.343 
9.323 

0         •          " 

S.    7  38     2.3 
7  15  12.9 
6  52  17.2 

99 

+  56.93 
57.^9 
57.44 

m         s 

12    33.75 
12    21.68 

12       9.II 

s 

0.493 
0.513 
0.533 

h       m         8 
22    35    26.57 

22    39    23.12 

22    43    19.68 

Frid. 

Sat. 

SC/JV. 

4 

5 
6 

22 

23 
23 

59  12.31 
2  55-38 
6  38.04 

9.304 
9.286 

9.269 

6  29  15.7 
6     6     8.8 
5  42  56.8 

+  57.68 

57-90 
58.10 

II    56.08 
II    42.61 
II    28.71 

0.552 
0.570 
0-588 

22    47    16.23 
22    51     12.78 

22  55     9.33 

Mon. 
Tues. 
Wed. 

7 
8 

9 

23 
23 
23 

10  20.29 
14     2.16 
17  43.68 

9.253 

9.237 
9.223 

5  19  40-1 
4  56  19.1 

4  32  54-1 

+  58.29 
58.46 
58.62 

II     14.41 

10    59.73 
10   44.69 

0.604 
0.619 
0.634 

22    59       5.88 

23     3     2.43 
23     6  58.99 

Thur. 

Frid. 

Sat. 

lO 

II 

12 

23 
23 
23 

21  24.85 

25     5.70 
28  46.25 

9.209 
9.196 
9.183 

4     9  25.6 

3  45  53-9 
3  22   19.4 

+  58.76 

58.88 

58.99 

10  29.31 

10  13.61 

9  57-61 

0.647 
0.660 
0.673 

23    10    55.54 
23    14    52.09 
23    18    48.64 

SC/N. 

Mon. 

Tues. 

13 
14 
15 

23 
23 
23 

32  26.51 
36     6.50 

39  46.25 

9.172 
9.161 
9.151 

2  58  42.5 

2  35     3.6 
2  II  23- 1 

+  59.08 
59.16 
59.22 

9  41-32 
9  24.76 

9     7-95 

0.685 
•0.695 

0.705 

23    22    45.19 
23    26    41.75    ^ 
23    30    38.30 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

23 
23 
23 

43  25.76 
47     5.06 
50  44.16 

9.142 

9.133 
9.125 

I  47  41.4 
I  23  58.7 
I     0  15.7 

+  59.26 

59.29 
59.30 

8  50.91 
8  33.66 
8  16.21 

0.715 
0.723 

0.731 

23  34  34-85 
23  38  31.40 

23  42  27.95 

Sat. 

SC/JV. 
Mon. 

19 

20 

21 

23 

23 
0 

54  23.09 

58     1.84 

,  I  40.46 

9. 1 18 
9. 1 12 
9.106 

0  36  32.5 
S.    0  12  49.6 
N.  0  10  52.7 

+  59.29 
59-27 
59-24 

7  58.58 

7  40-79 
7  22.85 

0.738 
0.745 

0.750 

23  46  24.51 
23  50  21.06 

23  54  17.61 

Tues. 
Wed. 
Thur. 

22 

23 

24 

0 
0 
0 

5  18.94 

8  57.31 

12  35-59 

9.101 

9.097 
9.093 

0  34  34-0 

0  58  13.8 

1  21  51.8 

+  59.19 
59.13 
59-04 

7     4-78 
6  46.60 
6  28.33 

1 

0.755 
0.760 

0.763 

23  58  14.16  1 
0     2  10.71 
0     6     7.26  1 

Frid. 
Sat. 

SC/JV. 

25 

26 
27 

0 
0 
0 

16  13.80 
19  51.96 
23  30.08 

9.091 
9.089 
9.088 

1  45  27-7 

2  9     I.I 

2  32  31.6 

+  58.94 
58.83 
58.71 

6     9.99 

5  51.59 
5  33.16 

0.765 
0.767 
0.768 

0  10     3.81 
0  14     0.37 
0  17  56.92 

Mon. 
Tues. 
Wed. 
Thur. 

28 

29 
30 
31 

0 
0 
0 
0 

27     8.19 
30  46.31 

34  24-48 
38     2.70 

9.088 
9.089 
9.091 
9.094 

2  55  59-0 

3  19  22.8 

3  42  42-8 

4  5  58.6 

4-58.57 
58.41 

58.24 

58.06 

5   14-72 
4  56.29 

4  37.90 
4  19-57 

0.768 
0.767 
0.765 
0.762 

0  21  53.47 
0  25  50.02 
0  29  46.57 
0  33  43.13 

Frid. 

32 

0 

41  41.00 

9.098 

• 

N.  4  29     9.8 

+  57.87 

4     1-33 

0758 

0  37  39-68 

Diff.  for  I  Hour. 
-f9\8565. 
(Table  HI.) 

NoTB.~Thc  s( 

The  8 

deci 

emidiameter  for  me 
ign  +  prefixed  to  th 
'easing,  north  declio 

tan  noon  m 
e  hourly  chi 
tations  incrc 

ay  be  assumed  the  s 
tnge  of  declination  i 
casing. 

ame  as  tha 
ndicates  th 

t  for  apparent 
at  south  declin 

noon, 
ations  are 

40 
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AT  GREENWICH  MEAN  NOON. 

ji 
g 

a 
•s 

o 
>> 

0} 

Q 

i 

0 

•s 

0 

(« 

Q 

THE   SUN'S 

Logarithm 

of  the 

Radius  Vector 

^    of  the 

Earth. 

Diff.  for 
1  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

X 

V 

I 
2 

3 

61 
62 

63 

Off 

340  30  16.3 

341  30  25.0 

342  30  32.0 

30      7.5 
30    16.2 

30   23.1 

150.40 

150-33 
150.25 

n 

0.48 

0.34 
0.20 

9.996  1459 
9.996  2548 

9-996  3654 

+  45.0 

45-7 
46.4 

h      m        s 
I    24    19.58 

I    20    23.67 

I     16    27.76 

4 

5 
6 

64 
65 

66 

343  30  37-2 

344  30  40-7 

345  30  42.6 

30    28.2 
30    31-6 
30   33.5 

150.18 
150. 11 
150-05 

—    0.07 

+   0.07 

0.18 

9.996  4777 
9.996  5916 
9.996  7068 

+  47-1 
47.7 
48.3 

I     12    31.86 

I     8  35.95 

I       4   40.05 

7 
i     8 

9 

67 

68 
69 

346  30  42.9 

347  30  41-6 

348  30  38.6 

30  33-7 
30  32.2 

30  29.2 

149.98 
149.91 
149.84 

+    0.25 
0.30 

0-33 

9.996  8234 
9.996  9410 

9-997  0596 

+  48.8 
49.2 
49.6 

I       0   44.14 
0    56   48.23 

0    52    52-33 

lO 

II 

12 

70 

71 
72 

349  30  34-0 

350  30  27.7 

351  30  19.7 

30  24.5 
30  18.2 
30  10. 1 

149-77 
149.70 
149.63 

+  0.34 
0.31 

0.26 

9.997  1789 
9.997  2988 
9.9974192 

+  49.9 
50.1 

50.3 

0    48    56.42 
0   45      0.51 
0    41       4.61 

13 
14 
15 

73 
74 
75 

352  30   lO.O 

353  29  58.4 

354  29  4S.O 

30    0.2 
29  48.6 

29  35-1 

149.56 
149.48 
149.40 

-  0.17 

-  0.07 

-  0.04 

9.997  5400 
9.997  66 1 1 
9-997  7824 

+  50.4 

50.5 
50.6 

0    37       8.70 
0    33    12.80 
0    29    16.89 

i6 

17 
i8 

76 

77 
78 

355  29  29.7 

356  29  12.5 

357  28  53.2 

29  19.8 
29     2.4 

28  43.1 

149.32 
149.24 

149.15 

—  0.17 
0.31 

0-45 

9.997  9037 
9.9980251 

9.998  1465 

+  50.6 
50.6 
50.6 

0    25    20.99 
0    21    25.08 
0    17    29.17 

19 

20 
21 

79 
80 

81 

358  28  31.8 

359  28     8.3 
0  27  42.6 

28  21.7 
27  58.1 
27  32.3 

149.07 
148.98 
148.88 

-0.58 
0.69 
0.79 

9.998  2678 
9.998  3891 
9.9985103 

+  50.5 

50.5 
50.5. 

0    13    33.27^ 
0      9    37.36 
0      5    41.46 

22 
23 

24 

82 

83 
84 

1  27  14.7 

2  26  44.5 

3  26  12.0 

27     4-3 
26  34.0 

26     1.4 

148.79 
148.69 
148.60 

—  0.86 
0.89 
0.90 

9.998  6316 
9.998  7528 
9.998  8741 

+  50.5 
50.5 

5a6 

/    0       I     45.551 
I  23     57     4964/ 

23  53  53.73 
23  49  57.83 

25 
26 

27 

85 
86 

87 

4  25  37.1 

5  24  59.9 

6  24  20.3 

25  26.4 
24  49.1 

24     9-5 

148.50 
148.40 
148.30 

—  0.88 
0.83 
0.74 

9.998  9957 

9.999  1 1 76 

9-999  2399 

+  50.7 
50.9 

51. 1 

23  46     1.92 
23  42     6.02 

23   38    lO.II 

28 
29 

30 
31 

88 

89 
90 

91 

7  23  38.4 

8  22  54.2 

9  22     7.8 
10  21   19.3 

23  27.5 
22  43.2 
21  56.8 
21     8.2 

148.21 
148. II 
148.02 
147.94 

—  0.63 
0.51 

0.37 
0.23 

9.999  3628 
9.999  4862 
9.999  6104 

9-999  7353 

+  51.3 
51.6 

51.9 
52.2 

23  34  14.21 
23  30  18.30 
23  26  22.40 
23  22  26.49 

32 

92 

II  20  28.7 

20  17.5 

147.85_ 

—  0.09 

9.999  8609 

+  52-5 

23  18  30.58 

NOTl 

I.— The  1 
thoi 
ficti 

ongitudes  in  the  col 
»e  in  the  column  A'  a 
tious  year. 

umn  A  aie  refe 
re  referred  to 

rred  to  the  true   equinox  of  their  own  date,  while 
the  mean  equinox  of  the  beginning  of  the  Besselian 

Diff.  for  I  Hour, 

—  9«.8296. 

(Table  II.) 
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GREENWICH  MEAN  TIMK 


THE  MOON'S 


a 

o 

o 


Q 


SBMIDIAMETER. 


HORIZONTAL  PARALLAX. 


UPPER  TRANSIT. 


AGS. 


I 
2 

3 

4 
5 

6 

7 
8 


lO 

II 

12 

13 

15 

16 

17 
18 

19 

20 

21 

22 

23 

24 

26 

27 

28 
29 
30 
31 

32 


Noon. 


6  44.7 

6  42.1 

6  34-4 

6  22.4 

6  7.7 

5  51.8 

5  36.1 

5  21.7 

5  9-4 


4 
4 


4 
4 


4 
4 


5 
5 


59.4 
52.0 

47.2 

44.6 
44.1 

45-4 

48.2 

52.3 
57.6 

3.9 
II. 2 


5  19-6 


5 
5 


6 
6 


29.1 

39.6 
50.8 

2.3 
13-5 
23.3 

30.7 

34-5 

34-0 
29.1 


16  20.0 


Midnight 


Noon. 


16  44.2 
16  38.9 
16   28.9 

16  15.3 
15    59.8 

15  43-9 

15  28.7 

15  15.3 

15     4-1 

14  55-4 

14  49.3 
14  45.6 

14  44.1 
14  44.6 
14  46.6 

14  50.1 

14  54-8 

15  0.6 

15     7.4 

15  15.3 
15  24.2 

15  34-2 
15  45-1 

15  5^-5 

16  8.0 
16  18.6 
16  27.3 

16  33.1 

16  34-9 
16  32.1 
16  25.0 


61  21.6 
61  12.2 
60  43.7 

59  59-8 
59  5.8 
58     7.3 

57  9.7 
56  16.9 

55  31-5 

54  550 
54  27.8 
54     9-9 

54    0-5 

53  58.7 

54  3.5 

54  138 
54  28.9 

54  48.2 

55  1 1.3 

55  38.3 

56  9.1 

56  43-9 

57  22.3 

58  3.5 

58  45.9 

59  26.9 

60  2.9 

60  30.0 

60  44.1 

60  42.4 

60  24.2 


16  14. 1  I    59  50.7 


Diff.  for 
X  Hour. 


+  0.03 

—  0.80 

1-53 

-  2.07 

2.37 
2.44 

-2.32 

2.05 
1.71 

-  1.32 

0-93 
0.56 

-0.23 

+  0.07 

0.32 

+  0-53 
0.72 
0.88 

+  1.04 
1.20 

1-37 

+  1.53 
1.66 

1-75 

+  1.75 
1.63 

1.33 

+  0.88 
+  0.26 

—  0.42 
1.09 

-1.66 


Midnight 


»r 


61  19.4 
61  0.2 
60     23.4 

59  33-7 
58  36.7 
57  38.2 

56  42.5 

55  53.1 
55  12.1 

54  40.2 
54  17.8 
54    4-2 


53 

54 
54 


58.7 
0.4 

8.0 


54  20.8 

54  38.1 

54  59-3 

55  24.3 

55  53-2 

56  26.0 


57 
57 
58 


2.7 
42.6 
24.7 


59  6.8 

59  45-8 

60  17.8 

60  38.9 

60  45.4 

60  35-3 

60  9.1 

59  29.3 


Diff.  for 
X  Hour. 


-0.39 
1. 18 
1.83 

-2.25 

2-43 
2.40 

—  2.20 
1.89 
1.52 

-I-I3 
0-75 
0.39 

—  0.07 
+  0.20 

0-43 

+  0.63 
0.80 
0.96 

+  1. 12 
1.28 

1-45 

+  1.60 
1.72 
1.76 

+  1.70 
1.50 
I-I3 

+  0.59 

—  0.07 
0.76 

1-39 

-1.88 


Meridian  of 
Greenwich. 


h      m 

12  3.9 

13  0.1 

13  54-9 

14  48.5 

15  41-4 

16  33.4 

17  24.8 

18  15.4 

19  5.0 

19  53-3 

20  40.2 

21  25.9 

22  10.4 

22  53-9 

23  37-0 

6 

0  20.1 

1  3-7 


I 
2 

3 

4 

5 
6 


48.2 

34-3 
22.4 

12.8 

5-5 
0-3 


6  5^-5 

7  53.5 

8  50.4 

9  46.8 

10  42.5 

11  37-5 

12  32.1 

13  26.0 


Diff.  for 
X  Hour. 


m 

2.37 
2.31 
2.26 

2.22 
2.19 
2.16 

2.12 
'2.09 
2.04 

Z.98 
1.93 

X.88 

1.83 
1.80 
1.79 


Z.80 
1.83 

1.89 
Z.96 
2.05 

2.15 
2.24 
2.31 

2.36 

2.37 
2.36 

2.33 

2.30 

2.28 
2.26 

2.25 


Noon. 


d 
14.0 

15-0 
16.0 

17.0 
18.0 
19.0 

20.0 
21.0 
22.0 

23.0 
24.0 
25.0 

26.0 
27.0 
28.0 

29.0 

0-3 
1.3 

2.3 
3-3 

4-3 

5.3 
6.3 

7.3 

8.3 

9-3 

10.3 

11.3 
12.3 

13.3 
14-3 

15-3 
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V. 


« 

GREENWICH 

MEAN 

TIME. 

• 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

1 
Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hoar. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

X  Minute. 

T 

UESDA 

Y  I. 

THURSDAY  3. 

h     m 

s 

s 

0 

t            n 

f* 

h 

m        s 

s 

0 

ff 

n 

«f 

O 

10    II 

39-97 

2.4733 

N.  8 

42      53.2 

10.533 

0 

12 

7  45-38 

3.3659 

S.  0 

23 

37.0 

IX. 648 

I 

10    14 

8.30 

2.47" 

8 

32      19-5 

10. 591 

I 

12 

10     7.28 

2.3639 

0 

35 

15.5 

IX.634 

2 

10    16 

36.50 

2.4688 

8 

21    42.3 

20. 648 

2 

12 

12  29.05 

2.3619 

0 

46 

53.1 

II. 619 

3 

10    19 

4-56 

2.4665 

8 

II        1.7 

XO.7O4 

3 

12 

14  50.71 

3.3600 

0 

58 

29.8 

II.602 

4 

10   21 

32.48 

a.4643 

8 

0    17.8 

10.759 

4 

12 

17  12.25 

2.3580 

10 

5-4 

11.584 

5 

10   24 

0.27 

2.4620 

7 

49  30.6 

10.813 

5 

12 

19  33-67 

2.3561 

21 

39.9 

11.565 

6 

10    26 

27.92 

2.4597 

7 

38  40.2 

10.866 

6 

12 

21  54.98 

2.3543 

33 

13.2 

".545  \ 

7 

10   28 

55-43 

a.4574 

7 

27  46.7 

10.9x6 

7 

12 

24  16.18 

2.3524 

44 

45.3 

11.523 

8 

10   31 

22.81 

2.4552 

7 

16  50.3 

XO.964 

8 

12 

26  37.27 

3.3505 

56 

16.0 

11.500 

9 

10  33 

50.05 

2.4528 

7 

5  51.0 

IX. 013 

9 

12 

28  58.24 

2.3486 

2 

7 

45.3 

IX. 475 

lO 

10   36 

17.15 

2.4505 

6 

54  48.9 

11.058 

10 

12 

31   19-10 

3.3468 

2 

19 

13.0 

11.448 

II 

10  38 

•44. 1 1 

2.4482 

6 

43  44-1. 

XI. 103 

II 

12 

33  39-86 

2.3450 

2 

30 

39.1 

11.422 

12 

10   41 

10.93 

2.4458 

6 

32  36.7 

II. 144 

12 

12 

36     0.50 

2.3432 

2 

42 

3.6 

11.393 

13 

10  43 

37.61 

2.4435 

6 

21  26.8 

XX. 185 

13 

12 

38  21.04 

2.3414 

2 

53 

26.3 

11.363 

14 

10  46 

4-15 

a.44" 

6 

10  14.5 

XI. 235 

14 

12 

40  41.47 

2.3397 

3 

4 

47.1 

11.331 

15 

10  48 

30.55 

2.4388 

5 

58  59.8 

11.363 

15 

12 

43     1.80 

2.3380 

3 

16 

6.0 

XI. 299 

i6 

10  50 

56.81 

2.4365 

5 

47  42.9 

11.300 

16 

12 

45  22.03 

3.3362 

3 

27 

23.0 

11.266 

17 

10  53 

22.93 

a. 4342 

5 

36  23.8 

".335 

17 

12 

47  42.15 

2.3345 

3 

38 

37.9 

IX. 231 

i8 

10  55 

48.91 

a.  4319 

5 

25     2.7 

IX. 368 

18 

12 

50     2.17 

2.3329 

3 

49 

50.7 

11.194 

19 

10  58 

14.76 

2.4296 

5 

13  39.7 

11.399 

19 

12 

52  22.10 

2.3313 

4 

I 

1.2 

11.157  ' 

20 

II     0 

40.46 

2.427a 

5 

2   14.8 

11.430 

20 

12 

54  41.92 

2.3295 

4 

12 

9-5 

II. 119 

J 

21 

II     3 

6.02 

8.4249 

4 

50  48.1 

XI.458 

21 

12 

57     1-64 

2.3279 

4 

23 

15.5 

11.079 

22 

II     5 

31.45 

3.4226 

4 

39   19.8 

IX. 485 

22 

12 

59  21.27 

3.3263 

4 

34 

19.0 

11.038 

23 

II     7 

56.73 

a.  4203 

N.  4 

27  49.9 

11.510 

23 

13 

I  40.80 

2.3248 

S.  4 

45 

20.0 

10.996 

W 

EDNES 

;day 

2. 

] 

F-RIDA\ 

^4. 

O 

II   10 

21.88 

2.4180 

N.  4 

16  18.6 

XI. 533 

0 

13 

4     0.24 

3.3232 

S.  4 

56 

18.5 

10.953 

I 

II   12 

46.89 

2.4157 

4 

4  45-9 

".557 

I 

13 

6  19.58 

2.3216 

5 

7 

14.4 

10.908 

2 

II   15 

11.76 

a. 4133 

3 

53   II. 8 

11.578 

2 

13 

8  38.83 

2.3201 

5 

18 

7.5 

10.863 

3 

II   17 

36-49 

2.411X 

3 

41   36.6 

11.596 

3 

13 

10  57-99 

3.3186 

5 

28 

57-9 

10.817 

4 

II   20 

1.09 

2.4088 

3 

30     0.3 

11.614 

4 

13 

13   17.06 

3.3171 

5 

39 

45-5 

10.768 

5 

II  22 

25-55 

a.  4066 

3 

18  22.9 

11.630 

5 

13 

15  36.04 

2.3156 

5 

50 

30.1 

10.719 

6 

II  24 

49.88 

2.4043 

3 

6  44.7 

•XI.644 

6 

13 

17  54-93 

3.314X 

6 

I 

II. 8 

10. 670 

7 

II  27 

14.07 

a. 4021 

2 

55     5-6 

XX. 658 

7 

13 

20  13.73 

2.3126 

6 

ZI 

50.5 

10.619 

8 

II  29 

38.13 

2.3998 

2 

43  25.7 

XI. 669 

8 

13 

22  32.44 

3.3113 

6 

22 

26.1 

10.567 

9 

II  32 

2.05 

2.3976 

2 

31  45.3 

XI. 678 

9 

13 

24  51.07 

3.3098 

6 

32 

58.6 

10.514 

lO 

11  34 

25.84 

2.3954 

2 

20     4.3 

IX. 687 

10 

13 

27     9.62 

3.3084 

6 

43 

27.8 

X0.460 

II 

II   36 

49-50 

a. 3932 

2 

8  22.8 

11.695 

II 

13 

29  28.08 

2.3070 

6 

53 

53.8 

10.406 

12 

II   39 

13.02 

2.3910 

56  40.9 

11.700 

12 

13 

31  46.46 

2.3057 

7 

4 

16.5 

10.349 

13 

II  41 

36.42 

2.3888 

44  58.8 

IX. 703 

13 

13 

34     4.76 

2.3043 

7 

14 

35-7 

10.292 

14 

II   43 

59.68 

2.3867 

33   16.5 

11.706 

14 

13 

36  22.97 

3.3029 

7 

24 

51-5 

10.234 

15 

II  46 

22.82 

3.3846 

21   34.1 

XI. 707 

15 

13 

38  41-11 

3.30x6 

7 

35 

3.8 

10, 176   1 

.16 

II  48 

45.83 

2.3834 

9  51.7 

11.706 

16 

13 

40  59.16 

2.3003 

7 

45 

12.6 

xo.  116 

17 

II   51 

8.71 

a. 3803 

0 

58     9-4 

XI. 703 

17 

13 

43   17-14 

2.2990 

7 

55 

17-7 

10.055 

18 

II   53 

31.46 

2.3782 

0 

46  27.3 

11,700 

18 

13 

45  35-04 

3.2977 

8 

5 

19.2 

9.993  1 

19 

II   55 

54.09 

3.3762 

0 

34  45-4 

11.695 

19 

13 

47  52.86 

2.2963 

8 

15 

16.9 

9.931  1 

20 

II   58 

16.60 

2.3741 

0 

23     3-9 

11.688 

20 

13 

50  10.60 

3.2951 

8 

25 

10.9 

9.867 

21 

12     0 

38.98 

2.3720 

N.  0 

II   22.8 

II. 681 

21 

13 

52  28.27 

3.2939 

8 

35 

I.O 

9.803 

22 

12     3 

1.24 

2.3699 

S.   0 

0  17.8 

II. 671 

22 

13 

54  45.87 

8.3927 

8 

44 

47-3 

9.738 

23 

12     5 

23.37 

2.3678 

0 

II   57.7 

11.660 

23 

13 

57     3.39 

3.2913 

8 

54 

29.6 

9.673 

24 

12     7 

45-38 

2.3659 

S.  0 

23  37.0 

XI. 648 

24 

13 

59  20.83 

2.3902 

S.  9 

4 

8.0 

9.606 

VI. 
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f 

1 

GREENWICH 

MEAN  TIME, 

1 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION. 

' 

Hour.' 

1 

R!«ht 

1 

Diff.  for  , 

Declination. 

Diil.  for 

Hour. 

Right 

Diff.  for 

Declination. 

1 
Diif.  for  1 

Atc«n 

tion. 

I  Minute.  1 

1 

z  Minata. 

Ascension. 

t  Minute. 

I  Minute.  1 

1 

SATURDAY  5. 

MONDAY  7. 

1 

h 

m 

8 

a 

e 

t 

•• 

»t 

* 

h 

m       s 

a 

0 

• 

M 

m 

O       ] 

^3 

59 

20.83 

a. 990s 

S.  9 

4 

8.0 

9.606 

0 

15 

48      0.35 

3.3380 

S.15 

15 

52.0 

5.691 

I        1 

14 

I 

38.21 

2.2890 

9 

13 

42.3 

9.538 

I 

15 

50    14.60 

2.2368 

15 

21 

30.7 

5.600 

2         ] 

^4 

3 

55-51 

a. 2878 

9 

23 

12.6 

9.470 

2 

15 

52    28.77 

a.t357 

15 

27 

4.0 

5.508 

3      J 

14 

6 

12.74 

a.3866 

9 

32 

38.7 

9.400 

3 

15 

54  42.88 

2.2346 

15 

32 

31.7 

5.416 

4      ^ 

t4 

8 

29.90 

a.a855 

9 

42 

0.6 

9.331 

4 

15 

56  56.92 

3.2333 

15 

37 

53.9 

5.324 

5      J 

14 

10 

47.00 

a.a843 

9 

51 

18.4 

9.260 

5 

15 

59  10.88 

3.3323 

15 

43 

10.6 

5.233 

6      ] 

14 

13 

4.02 

a.a83i 

10 

0 

31.8 

9.1'vs 

6 

16 

I   24.78 

a.ssix 

15 

48 

21.8 

5.140 

7      ^ 

^4 

15 

20.97 

2.28ao 

10 

9 

41.0 

9.U7 

7 

16 

3  38.61 

2.3299 

15 

53 

27.4 

5.047 

8      ] 

^ 

17 

37.86 

2.3809 

10 

18 

45.8 

9.04} 

b 

16 

5  52.37 

a. 2388 

15 

58 

27.4 

4.954 

9      J 

^4 

19 

54.68 

a. 2798  ' 

10 

27 

46.2 

8.970 

9 

16 

8     6.06 

3.2376 

16 

3 

21.9 

4.862 

lO        1 

f4 

22 

11.43 

2.2786 

10 

36 

42.2 

8.896 

10 

16 

10  19.68 

3.2363 

16 

8 

10.8 

4.768 

II      1 

^ 

24 

28.11 

2.2775 

10 

45 

33.7 

8. 8a  I 

II 

16 

12  33.22 

3.3331 

16 

12 

54.1 

4.675 

12        1 

^4 

26 

44.73 

2.8764 

10 

54 

20.7 

8.746 

12 

16 

14  46.69 

2.3239 

16 

17 

31.8 

4.583 

13      ^ 

^4 

29 

t.28 

a.2:«3 

II 

3 

^'^ 

8.669 

13 

16 

17     0.09 

3.3327 

16 

22 

4.0 

4.489    1 

14      1 

t4 

31 

17.77 

a. 2743 

II 

II 

41.0 

8.592 

14 

16 

19   13.41 

3.3314 

16 

26 

30.5 

4.395 

15      ' 

^4 

33 

34.19 

2.2732 

XI 

20 

14.2 

8.5«5 

15 

16 

21   26.66 

3.2202 

16 

30 

51.4 

4.30a    1 

i6  '   ] 

14 

35 

50.55 

2.3721 

1 1 

28 

42.8 

8.437 

16 

16 

23  39.83 

3.3189 

16 

35 

6.7 

4.ao8   ' 

17      J 

^4 

38 

6.«4 

3.a7io 

»> 

37 

6.6 

8.358 

17 

16 

25  52.93 

3.3177 

16 

39 

16.4 

4.115    1 

i8      ] 

14 

40 

23.07 

a.  2699 

II 

45 

25.7 

8,279 

18 

16 

28     5.95 

3.3163 

16 

43 

20.5 

4.033 

19      ] 

14 

42 

39.23 

3.3688 

II 

53 

40.1 

8.200 

19 

16 

30  18.89 

3.3150 

16 

47 

19.0 

3.9a8 

20        ] 

t4 

44 

55.33 

2.3678 

12 

I 

49.7 

8.119 

20 

16 

32  31.75 

2.3137 

16 

51 

II. 8 

3.833 

,     21        1 

14 

47 

11.36 

3.3667 

12 

9 
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22.0 

7.392 

12 

22 

43-9 

7.337 

12 

30 

2.4 

7.280 

12 

37 

17.5 

7.223 

12 

44 

29.2 

7.167 

12 

51 

37-5 
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13.24 

t.35i8 

9 

18 

50.0 

11.473 

<L 

Aooffee 

e            V            e            e               A 

3  18.0 

1 

21 

•  •►"^wv^*^          • 

22 

12  33 

34.33 

a.35ia 

2 

30 

17.8 

11.45a 

C 

Perigee     . 

.     .     . 

.      .      .      .      29      9.7 

23 

12  35 

12  38 

55.38 
16.39 

t.3505 

a.  3498 

2 

S.    2 

41 
53 

■ 

44.2 
9.2 

11.438 
11.404 

^4 

1 
1 

50 
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XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.  L. 

« 

P.L. 

P.L. 

Name  and  Direction    | 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

^  o 
Q 

of  Object 

Diff. 

Diflf. 

Diflf. 

DiflE. 

o 

1      ,* 

Of" 

e         * 

•» 

e         f 

H 

I 

Aldebaran 

W. 

83 

6     6 

1966 

85     0  34 

1967 

86  55 

I 

1968 

88  49 

26 

1970 

Pollux 

W. 

40 

46     2 

2169 

42  35  16 

2156 

44  24 

50 

2145 

46  14 

41 

2135 

Spica 

E. 

50 

44     3 

1987 

48  50     8 

1989 

46  56 

16 

1991 

45     2 

27 

199s 

Antares 

E. 

96 

28  43 

ao28 

94  35  52 

2027 

92  43 

0 

2028 

90  50 

9 

2030 

2 

Aldebaran 

W. 

98 

20  22 

1991 

100  14  10 

1998 

102    '7 

48 

2005 

104     I 

H 

2013 

Pollux 

W. 

55 

26  24 

2Zl8 

57  16  55 

2120 

59     7 

24 

2123 

60  57 

48 

2126 

Regulus 

W. 

18 

28  30 

9046 

20  20  52 

2044 

22  13 

18 

2044 

24     5 

43 

2047 

Spica 

E. 

35 

35  20 

3028 

33  42  30 

2039 

31  49 

57 

2031 

29  57 

42 

206s 

Antares 

E. 

81 

27     9 

9053 

79  34  57 

9061 

77  42 

57 

2069 

75  51 

10 

2078 

3 

Pollux 

W. 

70 

7  47 

2163 

71   57  10 

ai73 

73  46 

18 

2184 

75  35 

10 

2196 

Regulus 

W. 

33 

25  55 

2083 

35   17  20 

2094 

37     8 

28 

2105 

38  59 

19 

2Zl8 

Antares 

E. 

66 

36   15 

2138 

64  46   13 

iZ52 

62  56 

33 

2166 

61     7 

17 

2184 

a  Aquilas 

E. 

114 

21    II 

2576 

112  41  43 

2575 

III     2 

13 

2575 

109    22 

44 

2577 

4 

Pollux 

W. 

84 

34  39 

2266 

86  21   28 

2283 

88     7 

53 

2299 

89  53 

54 

r 
2316 

Regulus 

W. 

48 

8  33 

2188 

49  57   18 

2204 

51  45 

39 

222  Z 

53  33 

36 

2237 

Antares 

E. 

52 

7  27 

2279 

50  20  56 

2300 

48  34 

57 

2324 

46  49 

32 

2347 

a  Aquilas 

E. 

lOI 

6  55 

2615 

99  28  20 

2627 

97  50 

I 

2640 

96  12 

0 

2654 

Venus 

E. 

114 

47  42 

2575 

113     8  12 

259a 

III  29 

6 

26x0 

109  50 

24 

8628 

5 

Regulus 

W. 

62 

26  58 

2326 

64  12  20 

2344 

65  57 

15 

2363 

67  41 

43 

2982 

Antares 

E. 

38 

II  38 

2487 

36  30     7 

2520 

,  34  49 

22 

2556 

33     9 

27 

2595 

a  Aquilae 

E. 

88 

7  10 

2741 

86  31   24 

2760 

84  56 

4 

278a 

83  21 

13 

2804 

Venus 

E. 

lOI 

43  19 

2726 

100     7   13 

2746 

98  31 

34 

2767 

96  56 

23 

«787 

Saturn 

E. 

104 

35  32 

2366 

102  51   . 8 

2384 

lOI      7 

10 

2403 

99  23 

40 

2422 

Sun 

E. 

133 

29  45 

2640 

131   51  44 

2660 

130  14 

10 

8680 

128  37 

3 

8700 

6 

Regulus 

W. 

76 

17  16 

8477 

77  59     I 

S496 

79  40 

20 

2515 

81  21 

12 

2534 

Spica 

W. 

23 

2  46 

3546 

24  42  56 

2556 

26  22 

52 

2567 

28     2 

32 

2581 

a  Aquilae 

E. 

75 

34  24 

2927 

74     2  39 

2954 

72  31 

28 

2981 

71     0 

52 

3010 

Venus 

E. 

89 

7   II 

2892 

87  34  42 

2913 

86     2 

40 

2935 

84  31 

5 

2955  1 

Saturn 

E. 

90 

52  53 

251K 

89   12     5 

2538 

87  31 

44 

2556 

85  51 

49 

2576  ■ 

Sun 

E. 

120 

38   15 

2803 

"9     3  51 

2824 

117  29 

54 

2844 

115  56 

23 

28f.5 

7 

Regulus 

W. 

89 

39     2 

2627 

91   17  20 

2645 

92  55 

14 

2663 

94  32 

43 

2681 

Spica 

W. 

36 

16     4 

3655 

37  53  45 

2670 

39  31 

5 

2687 

41     8 

3 

2702 

a  Aquilse 

E. 

63 

37     5 

3168 

62   10  17 

3202 

60  44 

10 

3239 

59  18 

47 

3277 

Venus 

E. 

76 

59  40 

3058 

75  30  39 

3078 

74     2 

3 

3098 

72  33 

51 

3118 

Saturn 

E. 

77 

38  48 

2670 

76     I   28 

2689 

74  24 

33 

2707 

72  48 

2 

2725 

Sun 

E. 

108 

15  19 

9965 

106  44  22 

2985 

105  13 

50 

3003 

103  43 

41 

3022 

XIV. 
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GREENWICH  MEAN  TIME. 

> 

LUNAR  DISTANCES. 

of  the 

Name  and  Direction 

Midnight 

P.  L. 

of 

XVJi 

P.L. 
of 

XVIIIh 

P.L. 
of 

XXIh 

P.L. 
of 

1 

OX  Object 

e 

•     tt 

DifE. 

Dfflf. 

Diflf. 

Di£E. 

0          >          w 

0 

> 

M 

0      » 

m 

I 

Aldebaran 

W. 

90 

43  48 

1972 

92  38     6 

1975 

94 

32 

19 

Z980 

96   26 

24 

1985 

1 
1 

Pollux 

W. 

48 

4  46 

2128 

49  55     2 

2124 

51 

45 

25 

2120 

53  35 

53 

2x18 

1 

1 

Spica 

E. 

43 

8  44 

1999 

41   15     8 

2005 

39 

21 

41 

201  z 

37  28 

24 

20x9 

1 
1 

Antares 

E. 

88 

57  21 

2033 

87     4  38 

2036 

85 

12 

0 

2041 

83  19 

30 

2047 

2 

Aldebaran 

W. 

105 

54  28 

2032 

107  47  28 

2032 

109 

40 

13 

ao43 

III  32 

41 

2053 

Pollux 

W. 

62 

48     7 

2132 

64  38  18 

2x38 

66 

28 

19 

2x45 

68  18 

9 

2x53 

Regulus 

W. 

25 

58     4 

2052 

27  50  18 

2058 

29 

42 

22 

2065 

31  34 

15 

3074 

Spica 

E. 

28 

5  49 

2081 

26   14  20 

2099 

24 

23 

19 

2Z20 

22  32 

50 

2143 

1 

Antares 

E. 

73 

59  37 

2088 

72     8  20 

2099 

70 

17 

20 

2ZII 

68  26 

38 

2124 

3 

Pollux 

W. 

77 

23  44 

2209 

79  II  58 

2222 

80 

59 

53 

2236 

82  47 

27 

2251 

Regulus 

W. 

40 

49  51 

2x31 

42  40     3 

2144 

44 

29 

55 

3x59 

46  19 

25 

2173 

Antares 

E. 

59 

18   25 

220Z 

57  29  59 

2219 

55 

42 

0 

2238 

53  54 

29 

2258 

1 

a  Aquilae 

E. 

107 

43   18 

2582 

106     3  58 

2588 

104 

24 

46 

2596 

102  45 

45 

2604 

4      Pollux 

W. 

91 

39  30 

2334 

93  24  40 

2352 

95 

9 

24 

2370 

96  53 

42 

2389 

Regulus 

W. 

55 

21     8 

2254 

57     8  15 

2272 

58 

54 

55 

2289 

60  41 

10 

2308 

An  tares 

E. 

45 

4  41 

2372 

43  20  26 

2399 

41 

36 

50 

2427 

39  53 

53 

2456 

. 

a  Aquilae 

E. 

94 

34  18 

2669 

92  56  57 

2685 

91 

19 

57 

2703 

89  43 

21 

2722 

Venus 

E. 

108 

12     7 

96a7 

106  34  16 

2666 

104 

56 

51 

2686 

103   19 

52 

2705 

5      Regulus 

W. 

69 

25  44 

2401 

71     9  18 

2420 

72 

52 

24 

3438 

74  35 

4 

2458 

1 

Antares 

E. 

31 

30  25 

2637 

29  52  20 

2683 

28 

15 

17 

3734 

26  39 

22 

2793 

a  Aquilae 

E. 

81 

46  50 

2827 

80  12  57 

2830 

78 

39 

34 

2875 

77     6 

43 

2900 

1 

Venus 

E. 

95 

21   38 

2808 

93  47  20 

2829 

92 

13 

30 

2850 

90  40 

7 

2871 

Saturn 

E. 

97 

40  36 

2441 

95  58     0 

2460 

94 

15 

50 

2480 

92  34 

8 

2499 

'  Sun 

E. 

127 

0  23 

2720 

125  24  10 

2741 

123 

48 

25 

2762 

122  13 

7 

2782 

1 
6  ,   Regulus 

W. 

83 

I   38 

2553 

84  41   37 

257a 

86 

21 

II 

2591 

88     0 

19 

2609 

;  Spica 

W. 

29 

41   53 

2594 

31   20  56 

2609 

32 

59 

39 

2624 

34  38 

2 

2639 

a  Aquilae 

E. 

69 

30  51 

3039 

68     I  27 

3070 

66 

32 

41 

31OI 

65     4 

33 

3134 

■  Venus 

E. 

82 

59  56 

3977 

81   29   14 

2997 

79 

58 

57 

3018 

78  29 

6 

3038 

1 
1 

Saturn 

E. 

84 

12  21 

3595 

82  33   19 

2614 

80 

54 

43 

3633 

79   16 

33 

2652 

1 
1 

Sun 

E. 

114 

23   19 

2884 

112  50  40 

2905 

III 

18 

28 

2935 

109  46 

41 

3945 

7      Regulus 

W. 

96 

9  49 

2699 

97  46  31 

2715 

99 

22 

51 

2732 

100  58  48 

2749 

1 

Spica 

W. 

42 

44  41 

2717 

44  20  58 

2733 

45 

56 

54 

2749 

47  32 

29 

2764 

u  Aquilae 

E. 

57 

54     8 

3315 

56  30   14 

3356 

55 

7 

7 

3398 

53  44 

49 

3443 

Venus 

E. 

71 

6     3 

3137 

69  38  38 

3156 

68 

II 

36 

3174 

66  44 

56 

3x93 

Saturn 

E. 

71 

II  55 

2742 

69  36   II 

2760 

68 

0 

50 

2778 

66  25 

53 

2794 

Sun 

E. 

102 

13  56 

3042 

100  44  35 

3060 

99 

15 

36 

3078 

97  46 

59 

3096 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.  L. 

of 
Diff. 

• 

Illh 

P.L. 

of 

Diff. 

Vlh 

P.L. 

of 

Diff. 

IX^ 

P.L.   , 

of     1 
Diff. 

1 

• 

>          m 

0       t       0 

e         f 

M 

0         » 

m 

8 

Spica 
a  Aquilae 
Saturn 
Venus 
Sun 

W. 
E. 
E. 
E. 
E. 

49 
52 
64 

65 
96 

7  44 
23  21 

51   17 
18  39 
18  44 

2779 
3490 
2811 

3211 

3"4 

50  42  39 

51  2  46 

63   17     3 
63  52  43 
94  50  51 

2/94 
3540 
2827 

3839 

3x30 

52     17 

49  43 

61  43 

62  27 

93  23 

15 

6 
10 

8 
18 

2809 
3592 
a843 
3247 
3x47 

53  51 

48  24 

60  9 

61  I 
91   56 

31 
23 

38 

54 
5 

2823  ' 

3648 

2859 

3264 

3163 

9 

Spica 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

61 

18 

52 

54 
84 

38  23 

13  II 
26  51 

0  32 
44  45 

3890 

3538 
2932 

3343 
3«39 

63   10  54 
19  32  53 
50  55   13 
52  37   10 

83   19  22 

2902 

3457 
2946 
3358 
3253 

64  43 
20  54 

49  23 

51   14 

81   54 

10 

5 
53 

5 
15 

29x4 
3394 
2959 
3372 
3266 

66  15 

22  16 

47  52 

49  51 
80  29 

28 

49 
17 
24 

2927 
3345 
2973  ' 
3386 

3279 

1 
1 

10 

1 

Spica 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

73 
29 
40 

43 
73 

51  42 

19     5 
21  30 

I     2 

28  46 

2978 
3219 
3034 
3449 
3337 

75  22  22 
30  44  52 
38  51   59 
41  39  41 
72     5  17 

8988 
3207 

3045 
3461 
3348 

76  52 
32   10 
37  22 
40  18 
70  42 

50 
53 
42 

33 
I 

2997 
3197 
3056 
3472 
3358 

78  23 
33  37 
35  53 
38  57 
69  18 

7 
6 

39 
38 
56 

3005  i 

3x89 
3068 

3483 
3366 

II 

Spica 

Antares 

Venus 

Sun 

W. 
W. 
E. 
E. 

85 
40 

32 
62 

52     5 
49  55 
15  57 
25  59 

3041 
3169 
3533 
3406 

87  21  27 
42  16  41 

30  56     9 
61     3  49 

3048 
3168 

3543 
3413 

88  50 

43  43 
29  36 
59  41 

41 
28 

32 

47 

3053 
3167 
3552 
34x9 

90  19 

45  10 

28  17 

58  19 

48 

17 

5 

52 

3058  1 

3X65    ; 
3562   ] 

3425  ; 

12 

Antares 
Sun 

W. 
E. 

52 
51 

24  39 
31  46 

3163 

3447 

53  51  33 
50  10  22 

3162 

3451 

55   18 
48  49 

28 
3 

3x62 
3453 

56  45 
47  27 

23 

46 

3160 
3456 

13 

Antares 
Sun 

W. 
E. 

64 
40 

0  16 
41  57 

3155 
3463 

65  27   19 
39  20  51 

3154 
3463 

66  54 
37  59 

23 
46 

3153 
3463 

68  21 
36  38 

29 
40 

3X5X 
3463  ' 

1 

! 
Antares 

Sun 

W. 
E. 

75 
29 

37  33 
53     0 

3x40 
3456 

77     4  54 
28  31  47 

3138 
3455 

78  32 
27   10 

18 
32 

3x35 
3452 

79  59 
25  49 

45 
14 

3132 
3450 

19 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

25 

44 
88 

21  36 

42  51 
27  17 

3238 
2877 
3965 

26  47     0 

43   10     3 
86  56  20 

3231 
2870 

a958 

28   12 

41  37 
85  25 

33 

5 

14 

3322 

2862 
2950 

29  38 
40     3 
83  53 

16 

57 
59 

3214 
2854 
2943 

20 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

36 
32 
76 

49  25 
15  46 
15  27 

3170 
2814 
2908 

38   16   10 
30  41  36 
74  43   18 

3161 
2805 
2901 

39  43 
29     7 

73  II 

6 

15 

0 

315X 
2798 
2893 

41   10 
27  32 

71  38 

14 
44 
32 

3142 

2789  ! 
2887 

21 

Sun 

o  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

48 
18 

63 
99 

28  49 
48   10 

54     4 
42  25 

3092 

4154 
a853 
2748 

49  57     8 
19  57  20 
62  20  45 
98     6  49 

3081 

3941 
2847 
8738 

51  25 

21     9 

60  47 
96  31 

41 

58 

18 

0 

3071 
3767 
2841 

2729 

52  54 
22  25 

59  13 
94  54 

26 

35 
43 

58 

3ofo 
3623  , 

2835 
2719 

22 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

60 

29 

51 
86 

21  37 
15  37 
23  58 
51   24 

3003 

3173 
2810 
2666 

61   51  46 
30  42   18 

49  49  43 
85   13  59 

2991 
3x16 
2806 
2655 

63  22 
32  10 
48  15 
83  36 

10 

8 

23 

19 

2980 
3065 
2803 

2645 

64  52 

33  39 
46  40 

81   58 

• 

48 

I 

59 
25 

2967 
3018 

280X 

2633 

1 

XVI. 
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GREENWICH  MEAN  TIME. 

• 

LUN 

P.  L. 

of 
Diff. 

AR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight 

XVh 

P.L. 

of 

Diflf. 

XVIIIh 

P.L. 

of 

Diflf. 

XXIh 

P.L. 

of 

Dift 

8 

Spica 
a  Aquilae 
Saturn 
Venus 
Sun 

W. 
E. 
E. 
E. 
E. 

e         *         - 

55  25  29 

47     6  40 

58  36  26 

59  37     0 
90  29  12 

a837 
3707 
2873 
3280 

3179 

56  59     9 
45  50     0 

57  3  33 

58  12  25 
89     2  38 

2831 

3769 
2890 

3«96 
3194 

58  32  31 

44  34  26 

55  31     I 

56  48     9 

87  36  22 

2863 
3838 
2904 
33" 
3210 

0       1 
60      5 

43  20 
53  58 
55  24 
86  10 

35 

3 

47 
12 

25 

2877 
3910 
2918 

3327 
3225 

9 

Spica 
An  tares 
Saturn 
Venus 
Sun 

W. 
W. 
E. 
E. 
E. 

67  46  56 

23  39  47 
46  22     2 

48  28  44 
79     4  48 

3937 
3307 

2985 
3400 

3892 

69  18  28 
25     3  50 
44  51  31 
47     6  27 
77  40  27 

2948 
3V7 
2998 
3412 
3304 

70  49  46 
26  28  29 
43  21   15 
45  44  24 
76  16  20 

2959 
3253 
3010 

3425 
33x5 

72  20 

27  53 

41  51 
44  22 

74  52 

50 

36 

15 

36 
26 

2969 

3234 
3022 

3438 : 
3327 

lO 

Spica 

Antares 

Saturn 

Venus 

Sun 

W. 
W. 
E. 
E. 
E 

79  53   14 
35     3  28 
34  24  50 
37  36  55 
67  56     I 

3014 
3183 
3079 

3494 
3376 

81  23  10 
36  29  58 

32  56  15 
36  16  24 
66  33   17 

3021 
3178 
3090 
3504 
3384 

82  52  57 

37  56  33 
31   27  53 

34  56     4 
65  10  42 

3028 

3175 
3101 

35J4 
339a 

84  22 
39  23 
29  59 

33  35 
63  48 

35 
12 

44 

55 
16 

3035 
3172 
31 12 

3524 

3400 

II 

Spica 
Antares 
Venus 
Sun 

W. 
W. 
E. 
E. 

91  48  49 
46  37     8 
26  57  49 
56  58     4 

3063 
3164 
3571 
3431 

93   17  44 
48     4     0 

25  38  43 
55  36  22 

3068 

3164 
3580 

3435 

94  46  33 
49  30  52 
24   19  47 
54  14  45 

3072 
3163 
3590 
3439 

96   15 
50  57 
23     I 
52  53 

17 

45 
2 

13 

3076; 

3x63 
3601 

3444 

12 

Antares 
Sun 

W. 
E. 

58  12  20 
46     6  33 

3x60 
3457 

59  39   17 
44  45  21 

3158 
3460 

61     6   16 
43  24   12 

3158 
3461 

62  33 
42     3 

15 
4 

3157 
3462 

13 

Antares 
Sun 

W. 
E. 

69  48  37 
35   17  34 

3149 
3462 

71   15  47 
33  56  27 

3147 
346X 

72  43     0 
32  35  19 

3'i45 
3460 

74  10 
31   14 

15 
10 

3143 
3459 

1 

14 

Antares 
Sun 

W. 
E. 

81  27  16 
24  27  54 

3129 
3447 

82  54  50 
23     6  30 

3136 
3444 

84  22  28 
21  45     3 

3x33 
3441 

85  50 
20  23 

10 
33 

3119 
3438 

19 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

31     4     9 
38  30  39 
82  22  35 

3«>5 
2846 

3935 

32  30  12 

36  57  II 
80  51     I 

3196 
2838 

2999 

33  56  26 
35  23  33 
79  19  19 

3188 
2831 
2922 

35  22 
33  49 
77  47 

50 

45 
28 

3178 
2822 

29x4 

20 

Sun 

Aldebaran 

Pollux 

W. 
E. 
E. 

42  37  33 
25  58     I 

70     5  56 

3132 
3779 
2880 

44     5     4 
24  23     6 

68  33  II 

3122 
2771 
a873 

45  32  47 
22  48     0 
67     0  17 

31x2 
2762 
2866 

47     0 
21   12 

65  27 

42 
42 

15 

3102 
2753 
2859 

21 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

54  23  25 
23  43  44 
57  40     0 
93   18  43 

3049 
3503 
2829 

2708 

55  52  37 

25     4     5 

56  6  10 

91  42  14 

3038 
340X 
2823 
2698 

57  22     3 
26  26  20 

54  32  12 
90     5  32 

3026 

3314 
2818 

2687 

58  51 
27  50 
52  58 
88  28 

43 

15 
8 

35 

3015 
3240 
2814 
8677 

22 

Sun 

a  Arietis 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

66  23  42 
35     8  51 
45     6  32 
80  20  15 

2954 
2976 
2800 
262Z 

67  54  52 
36  39  34 
43  32     4 
78  41  49 

2943 
2938 

«799 
2610 

69  26  17 
38  II     5 
41  57  35 
77     3     8 

8930 
2902 
2801 

2599 

70  57 

39  43 

40  23 
75  24 

58 
21 

9 
II 

2916 
2870 
9804 
9587 

54 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

4> 

P.  L. 

P.  L. 

P.  L. 

N 

1 
P.  L. 

Day  of 
Mont 

Name  and  Direction 
of  Object 

Noon. 

of 
Diff. 

Illh 

of 
Diff. 

Vlh 

1        , 
of 

Diff. 

IX^ 

of 
Diff. 

e         t        ft 

0           »          m 

e 

1 

n 

0         » 

M 

23 

Sun 

W. 

72    29    56 

2904 

74     2  10 

2891 

75 

34 

41 

2877 

77     7 

29 

3864 

a  Arietis 

W. 

41     16     19 

2839 

42  49  56 

2810 

44 

24 

II 

2784 

45  59 

0 

2758 

Pollux 

E. 

38    48    46 

2808 

37  14  29 

2815 

35 

40 

21 

2825 

34     6 

25 

2838 

Regulus 

E. 

73  44  58 

2575 

72     5  29 

2563 

70 

25 

43 

2551 

68  45 

40 

2539 

24 

Sun 

W. 

84  55  52 

2795 

86  30  26 

2781 

88 

5 

19 

2767 

89  40 

30 

2752 

a  Arietis 

W. 

54     I     5 

2646 

55  38  58 

2625 

57 

17 

19 

2606 

58  56 

6 

3588 

Aldebaran 

W. 

19  48  16 

2469 

21  30  13 

2455 

23 

12 

29 

2443 

24  55 

3 

3429 

Pollux 

E. 

26  23     I 

3986 

24  52  31 

3044 

23 

23 

13 

3119 

21  55 

26 

3215 

Regulus 

E. 

60  21     9 

8475 

58  39  21 

2463 

56 

57 

16 

2450 

55  14 

53 

2438 

25 

Sun 

W. 

97  41   10 

2681 

99  18  15 

2667 

100 

55 

39 

2652 

102  33 

23 

2639 

a  Arietis 

W. 

67   16  18 

2499 

68  57  33 

2482 

70 

39 

II 

2467 

72  21 

II 

2450 

Aldebaran 

W. 

33  32  39 

2362 

35   17     8 

3349 

37 

I 

56 

2337 

38  47 

2 

3323  ] 

Regulus 

E. 

46  38  25 

2373 

44  54   12 

2362 

43 

9 

42 

2349 

41   24 

54 

2337 

Spica 

E. 

100     8   15 

2375 

98  24     4 

2361 

96 

39 

33 

2348 

94  54 

43 

2335 

26 

Sun 

W. 

no  46  45 

2569 

112  26  22 

2556 

114 

6 

17 

2543 

115  46 

30 

2530 

a  Arietis 

W. 

80  56  35 

2378 

82  40  41 

2364 

84 

25 

7 

2352 

86     9 

51 

2340 

Aldebaran 

W. 

47  37  23 

2259 

49  24  23 

2246 

51 

II 

42 

3234 

52  59 

19 

2323 

Regulus 

E. 

32  36  36 

2280 

30  50     7 

2271 

29 

3 

25 

2261 

27   16 

28 

3252 

Spica 

E. 

86     5  50 

2270 

84  19     7 

2258 

82 

32 

6 

3246 

80  44 

47 

2235  ; 

1 

27 

Sun 

W. 

124  II   56 

2471 

125  53  50 

2460 

127 

36 

0 

2449 

129  18 

25 

2438 

Aldebaran 

W. 

62     I  45 

2166 

63  51     4 

2156 

65 

40 

38 

2146 

67  30 

27 

3136 

Pollux 

W. 

21   31     8 

2868 

23     4     8 

2760 

24 

39 

29 

2671 

26   16 

48 

2598 

Spica 

E. 

71  43  57 

2179 

69  54  58 

2169 

68 

5 

44 

2i6x 

66   16 

17 

2131 

1 

28 

Aldebaran 

W. 

76  42  58 

2095 

78  34     5 

2088 

80 

25 

22 

2083 

82   16 

48 

2077 

Pollux 

W. 

34  44     2 

2366 

36  28  26 

2336 

38 

13 

33 

23II 

39  59 

17 

2288 

Spica 

E. 

57     5  44 

21x3 

55   15,    4 

2107 

53 

24 

15 

2I02 

51   33 

18 

2097 

Antares 

E. 

102  46  36 

2159 

100  57     6 

2151 

99 

7 

24 

2144 

97  17 

32 

2138 

29 

Aldebaran 

W. 

91  35  54 

2057 

93  27  59 

2C55 

95 

20 

8 

2053 

97   12 

19 

30S2 

Pollux 

W. 

48  55     6 

2210 

50  43   19 

2200 

52 

31 

47 

2191 

54  20 

28 

2184   1 

Spica 

E. 

42  17     8 

2085 

40  25  45 

2085 

38 

34 

22 

3086 

36  43 

I 

3068 

Antares 

E. 

88     6   13 

21 18 

86  15  41 

2Zl6 

84 

25 

6 

2115 

82  34 

29 

2XX5 

30 

Pollux 

W. 

63  25  55 

2167 

65   15   12 

2167 

67 

4 

29 

2168 

68  53 

45 

3170 

Regulus 

W. 

26  36  29 

2067 

28  27  49 

2087 

30 

19 

8 

2088 

32   10 

25 

2090 

Spica 

E. 

27  27  46 

2120 

25  37   17 

2132 

23 

47 

6 

2147 

21   57 

19 

a:66 

Antares 

E. 

73  21  44 

3125 

71  31   23 

2130 

69 

41 

10 

2136 

67  51 

5 

2142 

31 

Pollux 

W. 

77  58  49 

2194 

79  47  25 

22oa 

81 

35 

50 

22ZO 

83  24 

3 

22x9 

Regulus 

W. 

41   25  29 

2117 

43  16     3 

ai24 

45 

6 

26 

3132 

46  56  36 

2141  1 

Antares 

E. 

58  43  34 

2188 

56  54  48 

2200 

55 

6 

21 

3213 

53   18 

13 

3328  ' 

a  Aquilse 

E. 

107  II   27 

2565 

105  3'  44 

2565 

103 

52 

I 

8567 

102   12 

21 

3571  i 

1 
1 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

P.  L. 

P.  L. 

P.  L. 

P.I- 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object. 



Diff. 

Diff. 

Diff. 

Di£E. 

e         •         w 

0        > 

m 

e         f         w 

e 

f 

m 

23 

Sun 

W. 

78    40    34 

2850 

80    13 

57 

2837 

8i  47  37 

2822 

83 

21 

36 

3809 

a  Arietis 

W. 

47  34  23 

2734 

49   10 

18 

271 X 

50  46  44 

2688 

52 

23 

40 

3666 

Pollux 

E. 

32  32  47 

2855 

30  59 

30 

2877 

29  26  41 

2905 

27 

54 

28 

2941 

Regulus 

E. 

67     5  21 

asa6 

65  24 

44 

25x4 

63  43  50 

250X 

62 

2 

38 

2489 

24 

Sun 

W. 

91   16     I 

2738 

92  51 

50 

2725 

94  27  57 

27x0 

96 

4 

24 

9696 

0  Arietis 

W. 

60  35   18 

3568 

62  14 

57 

2551 

63  55     0 

2533 

65 

35 

27 

25x6 

Aldebaran 

W. 

26  37  56 

2415 

28  21 

9 

2403 

30     4  40 

2389^ 

31 

48 

30 

3376 

Pollux 

E. 

20  29  34 

3339 

19     6 

8 

3504 

17  45  48 

3723 

16 

29 

25 

40x8 

Regulus 

E. 

53  32  12 

2425 

51  49 

13 

24x2 

50     5  55 

2399 

48 

22 

19 

8387 

25 

Sun 

W, 

104   II  25 

3624 

105  49 

47 

26x0 

107  28  28 

2597 

109 

7 

27 

2583 

a  Arietis 

W. 

74     3  34 

2436 

75  46 

18 

2421 

77  29  23 

2406 

79 

12 

49 

2392 

Aldebaran 

W. 

40  32  28 

2309 

42  18 

14 

2297 

44     4  18 

2284 

45 

50 

41 

327X 

Regulus 

E. 

39  39  48 

2325 

37  54 

25 

2313 

36     8  45 

2302 

34 

22 

49 

3391 

Spica 

E. 

93     9  34 

2322 

91   24 

6 

2309 

89  38  20 

2296 

87 

52 

14 

3383 

26 

Sun 

W. 

117  27     I 

2518 

119     7 

49 

2505 

120  48  55 

3494 

122 

30 

17 

2482 

a  Arietis 

W. 

87  54  53 

2327 

89  40 

13 

2316 

91   25  49 

8304 

93 

II 

42 

2294 

Aldebaran 

W. 

54  47   13 

22ZO 

56  35 

26 

2199 

58  23  55 

2187 

60 

12 

42 

2177 

Regulus 

E. 

25  29  18 

2245 

23  41 

58 

2239 

21  54  29 

2235 

20 

6 

53 

2333 

Spica 

E. 

78  57  II 

2223 

77     9 

17 

22X2 

75  21     7 

2300 

73 

32 

40 

2x90 

27 

Sun 

W. 

131     I     5 

2429 

132  43 

58 

2420 

134  27     4 

24XX 

136 

10 

23 

3403 

Aldebaran 

W. 

69  20  31 

2127 

71   10 

49 

2IZ8 

73     I  20 

2X11 

74 

52 

3 

2103 

Pollux 

W. 

27  55  46 

2535 

29  36 

10 

2483 

31   17  47 

2438 

33 

0 

27 

2400 

Spica 

E. 

64  26  35 

2x42 

62  36 

40 

2x34 

60  46  33 

2126 

58 

56 

14 

22  X9 

28 

Aldebaran 

W. 

84     8  23 

2072 

86     0 

6 

2067 

87  51  56 

2063 

89 

43 

52 

2059 

Pollux 

W. 

41  45  34 

2268 

43  32 

21 

2250 

45   19  34 

2235 

47 

7 

10 

223X 

Spica 

E. 

49  42   14 

2093 

47  51 

4 

2090 

45  59  49 

2087 

44 

8 

30 

3085 

Antares 

E. 

95  27  31 

2133 

93  37 

22 

2x28 

91  47     5 

2x33 

89  56 

41 

3X20 

29 

Aldebaran 

W. 

99     4  32 

2053 

TOO    56 

44 

2053 

I02    48    56 

2054 

104 

41 

6 

2056 

Pollux 

W. 

56     9  20 

2179 

57  58 

20 

2174 

59  47  27 

2X7X 

61 

36 

39 

2x68 

Spica 

E. 

34  51  44 

2091 

33     0 

31 

2096 

31     9  26 

3I02 

29 

18 

30 

3IIO 

Antares 

E. 

80  43  52 

21x5 

78  53 

16 

2II7 

77     2  42 

2x18 

75 

12 

II 

3XSX 

30 

Pollux 

W. 

70  42  58 

2x73 

72  32 

6 

2x77 

74  21     8 

2183 

76 

10 

2 

3187 

Regulus 

W. 

34     1  39 

2094 

35  52 

48 

2098 

37  43  50 

2x03 

39 

34 

44 

2x09 

Spica 

E. 

20     8     0 

2x89 

18  19 

16 

2221 

16  31   19 

226X 

14 

44 

22 

23X7 

Antares 

E. 

66     I   10 

2149 

64  II 

25 

2x58 

62  21   54 

3x67 

60 

32 

36 

2177 

31 

Pollux 

W. 

85  12     2 

2299 

86  59 

47 

2340 

88  47  15 

225  Z 

90 

34 

27 

3263 

Regulus 

W. 

48  46  32 

2x51 

50  36 

13 

2161 

52  25  39 

3x73 

54 

14 

48 

ti84 

Antares 

E. 

51  30  27 

2243 

49  43 

4 

3260 

47  56     5 

2277 

46 

9 

32 

3297 

a  Aquilx 

E. 

100  32  46 

2575 

98  53 

17 

2583 

97  13  58 

3591 

95 

34 

50 

9600 

56 
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I. 


AT  GREENWICH  APPARENT  NOON 

• 

THE  SUN'S 

Equation  of 
Time, 
to  be 

1 

o 

i 

o 

•s 

Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Added 
to 

1 

Di&for 
X  Hour. 

Apparent 
Right  Ascension. 

DifE.  for 
X  Hour. 

Apparent 
Declination. 

Diff.for 
z  Hour. 

Semi- 
diameter. 

Subtracted 

from 

Apparent 

Time. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h 
0 

0 

0 

m       s 
41    41.62 

45  19-99 
48  58.49 

s 
9.097 

9.101 

9.107 

0         '       i* 

N.  4  29  13.7 

4  52  19.8 

5  15  20.7 

+  57.85 
57.64 
57.42 

* 
16 
16 
16 

I.8I 

1.53 
1.25 

s 

64.47 

64.49 
64.51 

m        s 
4       1.28 

3  43.14 
3  25.15 

s 
0.758 

0.753 
0.747 

Mon. 
Tues. 
Wed. 

4 

5 
6 

0 
0 
0 

52  37.15 
56  15.99 

59  55.03 

9.115 
9.123 
9.131 

5  38  16.2 

6  I     5.8 
6  23  49.2 

+  57.19 

56.94 
56.67 

16 
16 
16 

0.97 
0.69 
0.40 

64.53 
64.56 

64.59 

3     7.30 

2    49.64 
2    32.17 

0.740 
0.732 
0.724 

Thur. 

Frid. 

Sat. 

7 
8 

9 

3  34.28 

7  13.76 

10  5350 

9.140 
9.150 
9.16Z 

6  46  26.2 

7  8  56.3 
7  31   19.2 

+  56.39 
56.10 

55.80 

16 

15 
15 

0.12 

59-84 
59.56 

64.62 
64.65 
64.69 

2    14.91 

I    57.90 
I    41.13 

0.714 
0.704 
0.693 

SUN. 

Mon. 

Tues. 

lO 

II 

12 

14  33.51 
18  13.80 

21  54.39 

9.173 
9.185 

9.198 

7  53  34.6 

8  15  42.1 

8  37  41-4 

4-  55-48 
55.14 
54.79 

15 
15 
15 

59.28 
59.01 

58.73 

64.73 

64.77 
64.82 

I    24.64 
I       8.42 

0    52.49 

0.682 
0.670 
0.657 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

13 

15 

i6 

17 
i8 

25  35.29 
29  16.52 

32  58.09 

36  40.01 
40  22.30 
44     4.96 

9.211 
9.225 
9.240 

9.255 
9.270 

9.286 

8  59  32.2 

9  21   14.0 

9  42  46.5 

10     4     9.5 
10  25  22.4 
10  46  25.1 

+  54.43 

54-05 
53.66 

+  53.25 
52.83 

52.39 

15 
15 
15 

15 
15 
15 

58.46 
58.18 

57.91 

57.64 
57.38 

57-12 

64.86 
64.91 
64.96 

65.01 
65.06 
65.12 

0    36.88 
0    21.61 

0     6.66 

0.643 
0.629 
0.615 

0     7.93 
0  22.16 

0  36.00 

0.600 
0.585 
0.569 

Tues. 
Wed. 
Thur. 

19 
20 

21 

47  48.01 

51  31.45 
55  15.30 

9.302 

9.319 
9.336 

II     7  17.1 
II  27  58.1 
II  48  27.7 

+  51.94 
51.47 
50-99 

15 
15 
15 

56.86 
56.61 

56.35 

65.18 
65.24 
6530 

0  49.48    0.553 

I    2.55 !  0.536 
I  15.22    0.519 

Frid. 
Sat. 

SUN. 

22 

23 
24 

I 
2 
2 

58  59.56 
2  44.26 

6  29.39 

9.353 
9.371 
9-390 

12     8  45.7 
12  28  51.6 
12  48  45.1 

+  50.50 
49-99 
49-47 

15 
15 
15 

56.10 

55.85 
55.61 

65.37 
65.43 
65.50 

I  27.48    0.502 
I  39.31    0.484 
I  50.70   0.465 

Mon. 
Tues. 
Wed. 

25 
26 

27 

2 
2 
2 

10  14.97 
14     1.03 

17  47.55 

9.409 
9.429 

9.449 

13     8  26.0 
13  27  53.8 
13  47     8.4 

+  48.93 
48.38 
47.82 

15 
15 
15 

55-36 
55.11 
54.87 

65-57 
65.64 
65.71 

2    1.64,  0.446 
2  1 2. 1 1    0.426 
2  22.10   0.406 

Thur. 
Frid. 

Sat. 

• 

28 
29 

30 

2 
2 
2 

21  34.58 
25  22.10 
29  10.14 

9.470 
9.491 
9-513 

14     6     9.3 
14  24  56.2 
14  43  29.0 

+  47.25 
46.66 

46.06 

15 
15 
15 

54.63 
54.38 
54.14 

65.79 
65.86 

65.94 

2  31.61 
2  40.61 
2  49.10 

1 

0.385  : 

0.364  ; 
0.342 

SUM 

31 

2 

mean 
sign 

32  58.72 

time  of  semid 
f  pretixed  to 

9.536 

iameter  pas 
the  hourly  ( 

N.15     I  47.1 

+  45.45 

15    53.90 

1  by  snbtractin 
B  that  north  dt 

66.02 

2  57.041  0.320 

>         t 

NOTB.- 

-The 
The 

sing  the  meridian  mi 
:hange  of  declinatio 

if  be  f ounc 

0  indicate 

;  o.xS*  fron 
sclinations 

1  the  sidereal  lim  ; 

are   increasing 

II. 
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AT  GREENWICH  MEAN 

NOON. 

.0 

0 

>> 

a 

• 

.0 

a 
0 

V 

JS 

0 
>« 

Q 

THE  SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

DiflF.  for 
I  Hour. 

• 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  AscensioQ. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
I  Hour. 

Added  to 
Mean  Time. 

Frid. 

Sat. 

SUN 

I 

2 
3 

h 
0 

0 

0 

m         s 
41    41.00 

45  19.42 
48  57-97 

s 
9.098 

9.103 

9.109 

e           f            tt 

N.  4  29    9.8 

4  52  16.2 

5  15  ^7-5 

n 
+    57.87 

57-66 
57-44 

m       s 

4     1-33 
3  43.19 
3  25.19 

s 
0.758 

0.753 
0.747 

h       m        s 
0    37    39.68 

0   41    36.23 

0   45    32.78 

Mon. 
Tues. 
Wed. 

4 

5 
6 

0 
0 
0 

52    36.68 
56    15.56 

59  54-64 

9. 1 16 
9.124 
9.133 

5  38  13-2 

6  I     3.1 
6  23  46.8 

+  57-20 

56.95 
56.69 

3     7.34 

2  49.67 
2  32.20 

0.740 
0.732 

0.724 

9  49  29.33 
0  53  25.89 
0  57  22.44 

Thur. 

Frid. 

Sat. 

7 

8 

9 

3  33-94 

7  13.46 

10  53.25 

9.142 

9.152 
9.163 

6  46  24.1 

7  8  54.5 
7  31   ^7-7 

+  56.41 
56.12 
55.81 

2  14.94 

I  57.92 
I  41.15 

0.714 
0.704 
0.693 

I     I   18.99 

I     5  15-54 
I     9  12.10 

SUN 

Mon. 
Tues. 

10 

II 
12 

14  33-29 
18  13.62 

21  54-25 

9.174 
g.i86 
9.199 

7  53  33-3 

8  15  41. 1 

8  37  40.6 

+  55.49 
55.16 

54.81 

I  24.65 
I     8.43 
0  52.50 

0.682 
0.670 
0.657 

I   13     8.65 
I   17     5.20 
I  21     1.75 

Wed. 
Thur. 
Frid. 

Sat. 

SUN 

Mon. 

13 

15 

16 

17 
18 

25  35-20 
29-  16.46 
32  58.08 

36  40.04 
40  22.36 
44     5.06 

9.213 
9.227 
9.241 

9.256 
9.271 
9.287 

8  59  31-6 

9  21   13.7 
9  42  46.4 

10     4     9.6 
10  25  22.8 
10  46  25.6 

+  54-44 
54.06 

53.67 

+  53.26 
52.84 
52.40 

0  36.89 
0  21.61 
0     6.66 

0.644 
0.630 
0.615 

0.600 
0.585 
0.570 

I  24  58.30 
I  28  54.86 
I  32  51.41 

I  36  47.96 
I  40  44.52 
I  44  41.07 

0     7.93 
0  22.16 

0  36.01 

Tues. 
Wed. 
Thur. 

19 
20 

21 

J; 

47  48.14 
51  31.61 

55  15-49 

9-303 
9.320 

9.337 

II     7  17.8 
II  27  59.0 
II  48  28.8 

+  51-95 
51.48 

51.00 

0  49,49 

1  2.56 
I   15.23 

0.554 

0.537 
0.520 

I  48  37.62 

I  52  34.17 
I  56  30.73 

Frid. 

Sat. 

SUN 

22 

23 
24 

I 

2 
2 

58  59-79 
2  44-52 
6  29.68 

9.355 
9-373 
9-391 

12     8  46.9 
12  28  53.0 
12  48  46.6 

+  50.50 
50.00 
49.48 

I   27.49 
I  39.32 
I  50.71 

0.502 
0.484 
0.465 

2     0  27.28 
2     4  23.83 
2     8  20.39 

Mon. 
Tues. 
Wed. 

25 
26 

27 

2 
2 
2 

10  15.29 

14     1-37" 
17  47.93 

9.410 
9-430 
9.450 

13     8  27.6 

13  27  55'^ 
13  47  10.3 

+  48.94 

48.39 
47.83 

2     1.65 
2   12.12 
2  22.12 

0.446 
0.427 
0.407 

2  12  16.94 
2  16  13.49 
2  20  10.05 

Thur. 

Frid. 

Sat. 

28 
29 

30 

2 
2 
2 

21  34-97 
25  22.52 

29  10.59 

9.471 
9.492 

9.514 

14     6  II. 3 
14  24  58.3 

14  43  31. 1 

+  47.25 
46.67 

46.07 

2  31.63 
2  40.63 
2  49.12 

0.386 
0.365 
0.343 

2  24     6.60 
2  28     3.15 
2  31  59.71 

SUN. '  31 

1 

2 

32  59-19 

9.536 

N.I 5     I  49.4 

+  45.46 

1 

2  57.06 

0.320 

2  35  56.26 

Note.— The  si 

The  si 

xncr 

emidiameter  for  me 
gn  -f  prefixed  to  tht 
easing. 

an  noon  may  be  assumed  the  same  as  that  fc 
i  hourly  change  of  declination  indicates  ths 

)r  apparent  noo 
it  north  declin 

ationt  are 

Diff.  for  I  Hour, 

-f  9- 8565. 
(Table  HI.) 
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a 
o 

«} 


o 

(S 

Q 


I 
2 

3 

4 

5 
6 

7 
8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 

27 

28 
29 

30 
31 


Q 


92 

93 
94 

95 
96 

97 

98 

99 
100 


01 
02 

03 

04 

05 
06 

07 
08 
09 

10 
II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 


122 


THE   SUN'S 


TRUE  LONGITUDE. 


II    20    28.7 

9  36.2 
8  41.7 


12 

13 

14 

15 
16 


17 
18 

19 


20 
21 
22 

23 

24 

25 

26 
27 
28 


7  45-4 
6  47-3 
5  47-5 


4  45-9 

3  42.5 
2  37.4 

1  30.4 

0  21.7 
9. II. 2 

7  58.9 

6  44.7 

5  28.6 

4  10.6 

2  50.6 

1  28.5 


28  60     4.3 

29  58  38.0 

30  57     9.6 

31  55  39-0 

32  54     6.2 

33  52  31-2 

34  50  54-1 

35  49  14.8 

36  47  33-5 

37  45  50-2 

38  44     5.0 

39  42  18.0 

40  40  29.3 


X' 


20  17.5 

9  24.9 

8  30.4 

7  34-0 
6  35.8 

5  35-9 

4  34-2 

3  30-7 

2  25.5 

I  18.4 

o  9.7 

8  59.1 


7 
6 


3 
2 

I 


46.7 

32.4 
16.2 

58.0 

37.9 
15.8 


59  5^-5 
58  25.1 

56  56.6 

55  25.9  ' 
53  530 
52  17-9 

50  40.7 

49  1-3 
47  19.9 

45  36.5 
43  51-2 
42     4.1 

40  15.2 


Diff.  for 
I  Hour. 


47.85 

47-77 
47.69 

47.62 

47-54 
47-47 

47.40 
47-32 
47-25 

47-17 
47.10 

47.02 

46.95 
46.87 
46.79 

46.71 
46.62 

46.54 

46.45 
46.36 

46.27 

46.18 
46.09 
46.00 

45-91 

45.82 

45-74 

45-66 
45-58 
45-51 


145-44 


LATITUDE. 


—  0.09 
-f-  0.02 

0.12 

+  0.19 
0.23 
0.24 

+  0.22 

0.17 

+  O.IO 

0.00 

—  O.I  I 
0.23 

-0-35 
0.49 

0.61 

—  0.72 
0.82 
0.89 

—  0-94 

0.95 
0.93 

—  0.89 
0.81 
0.70 

—  0.58 
0.44 
0.30 

—  0.17 

—  0,05 
+  0.06 

+  0.13 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


9.999  8609 
9.999  9871 
0.000  1 1 38 

0.000  2409 
0.000  3682 
0.000  4955 

0.000  6228 
0.000  7498 
0.000  8765 

0.00 1  0027 
0.001  1283 

o.ooi  2531 

o.ooi  3770 
0.001  5000 
O.OOI  6220 

O.OOI  7428 

O.OOI  8626 
O.OOI  981 1 

0.002  0985 
0.002  2148 
0.002  3300 

0.002  4442 

0.002  5576 

0.002  6702 

0.002  7822 
0.002  8936 
0.003  0046 

0.003  1 153 

0.003  2256 
0-003  3355 

0.003  4450 


Diflf.  for 
I  Hour. 


+  52.5 

52.7 
52.9 

+  53-0 
53-0 
53-0 

+  53-0 
52.9 
52.7 

+  52.5 
52.2 

51.8 

+  51-4 
51.0 

50.6 

+  50-1 
49.6 

49-1 

+  48,7 
48.2 

47-8 

+  47.4 
47.1 
46.8 

+  46-5 

46.3 
46.2 

+  46.0 

45-9 
45-7 

+  45-5 


Note.— The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


m 


23  18  30.58 
23  14  34.68 

23  10  38.77 

23     6  42.86 

23       2  46.96 

22    58  51.05 

22  54  55-15 

22  50  59.24 

22  47  3-33 

22  43  7-43 

22  39  11.52 

22  35  15.61 

22  31  19.71 

22  27  23.80 

22  23  27.89 

22  19  31.99 

22  15  36.08 

22  II  40.17 

22  7  44-27 

22  3  48.36 

21  59  52.45 

21  55  56.54 

21  52  0.64 

21  48  4.73 

21  44  8.82 

21  40  12.91 

21  36  17.00 

21  32  21.10 

21  28  25.19 

21  24  29.28 

21  20  33.37 

Diff.  for  I  Hour, 

—  9«.8296. 

(Table  H.) 
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GREENWICH 

MEAN  TIME. 

J 

•• 

THE 

MOON'S 

g 

« 

o 

c« 

Q 

I 
2 

3 

SBMIDIAMBTKK. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
X  Hour. 

Midnight 

DIff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
z  Hour. 

Noon. 

r            m 
16     20.0 
16          7.6 

15  53-4 

»       1* 
16    I4.I 
16      0.7 
15    46.0 

t            m 

59  SO'7 

59     5-4 
58  13.2 

M 

-1.66 
2.05 
2.25 

»           w 

59  29.3 
58  39.9 
57  45.9 

-1.88 
2.18 
2.27 

h      m 

13  26.0 

14  19.8 

15  13.2 

m 
2.25 

2.23 

2.21 

d 

15.3 
16.3 

17.3 

4 

5 
6 

15  38.6 
15  24.4 

15  11.8 

15    31.4 

15  17-9 
15     6.3 

57  18.7 
56  26.7 

ss  40-4 

—  2.24 
2.07 
1.76 

56  52.2 
56     2.6 
55  20.2 

—  2.17 

1-93 
1.58 

16      5.8 

16  57.2 

17  47.1 

2.17 
2.II 
2.04 

18.3 

19-3 
20.3 

7 
8 

9 

15     -4 

14  53.7 
14  48.7 

14  57.2 
14  50.8 
14  47.2 

SS     2.3 
54  33-9 
54  ^5-5 

-1.39 
0.98 

0.55 

54  4^-8 

54  23.4 
54  lo-i 

-  1.18 

0.76 

-0.35 

18  35-3 

19  21.8 

20  6.8 

1.97 
1.90 
1.85 

1 
21.3 
22.3 

23.3 

lO 

II 

12 

14  46.4 
14  46.6 
14  49.1 

14  46.2 
14  47.6 
14  51.1 

54     7-1 
54     8.0 

54  17-0 

—  0.15 
+  0.21 

0.53 

54     6.4 

54  II-5 
54  24.2 

+  0.03 
0.38 
0.66 

20  50.7 

21  33.9 

22  16.9 

I.81 
1.79 
1.80 

24-3 

25-3 
26.3 

13 
H 
15 

14  53.4 

14  59.2 

15  6.1 

14  56.2 

15  2.6 
•15     9.8 

54  32.9 

54  54-2 

55  194 

+  0.78 
0.98 
1. 10 

54  43-0 

55  6.4 

55  33.0 

+  0.89 
1.05 
1.15 

23     0.4 

23  45-0 
6 

1.83 
1.89 

27.3 
28.3 

29.3 

i6 

17 
i8 

15  136 
15  21.6 
15  29.7 

15  17.6 
15  25.6 
15  33.7 

55  47.1 

56  16.2 

56  46.0 

+  1. 19 

1.23 
1.24 

56     1.5 

56  31-0 

57  0.9 

+  1.21 
1.24 
1.24 

0  31. 1 

1  19.2 

2  9-5 

1.96 
2.05 
2.14 

0.6 
1.6 
2.6 

19 

20 
21 

15  37.8 
15  45-8 
15  53.8 

15  41-8 
15  49.8 

15  57'^ 

57  15.8 

57  45.4 

58  14-5 

+  1.24 
1.23 
1. 19 

57  30.7 

58  0.1 
58  28.6 

+  1.23 
1.21 
1. 16 

3     2.0 

3  56*3 

4  51.7 

2.23 
2.29 
2.32 

3.6 
4.6 
5.6 

22 

23 

24 

16     1.4 
16     8.4 
16  14.3 

16     5.0 
16  II. 5 
16.  16.7 

58  42.4 

59  8.1 

59  30.0 

+  1. 12 
1. 00 
0.80 

58  55.6 

59  19-7 
59  38.9 

+  1.07 
0.91 
0.66 

5  47.5 

6  43.0 

7  37.7 

2.32 
2.30 
2.27 

6.6 

r.6 

8.6 

25 
26 

27 

16  18.7 
16  20.8 
16  20.1 

16  20.1 
16  20.8 
16  18.6 

59  46-0 
59  53.8 
59  51-2 

+  0.50 
+  0.12 

-0.34 

• 

59  5I-I 
59  53.9 
59  45-7 

+  0.32 

—  0.10 

0.58 

8  31.7 

9  25.0 
10  18.2 

2.23 
2.22 
2.22 

9.6 
10.6 
II. 6 

28 
29 

30 
31 

16  16.3 
16     9.4 

15  59.8 
15  48.2 

16  13.2 
16     4.9 

15  54.2 
15  42.1 

59  37.2 
59  1 1.8 
58  36.6 
57  54-2 

-0.83 
1.28 
1.63 
1.85 

59  25.9 

58  55-3 
58  16. 1 

57  31.5 

—  1.06 
1.47 
1.76 
1.91 

11  11.4 

12  5.0 

12  58.8 

13  52.5 

2.23 
2.24 
2.24 
2.23 

12.6 
13.6 
14.6 

15-6 

32 

15  35-8 

15  29.5 

57     8.4 

—  1.92 

56  45-3 

—  1.90 

14  45.6 

2.19 

16.6 

60 


APRIL,  1904. 


V. 


GREENWICH  MEAN  TIMK 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
I  Minute. 


FRIDAY  I. 


o 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 

I 
2 

3 

4 

5 

.6 

7 

8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 

21 
22 

23 
24 


h 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
14 
14 
14 
14 
14 
14 
14 
14 
14 
M 
14 
14 
14 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


m 

34 
36 

39 

41 

43 
46 

48 

50 

53 

55 

57 
o 

2 

4 

7 

9 
II 

14 
16 

18 

21 

23 

25 

28 


30 
32 

35 
37 

39 

42 

44 
46 

49 
51 
53 
56 

58 
o 

3 
5 
7 

9 

12 

14 
16 

19 
21 

23 
26 


a 
30.66 

50.89 


.09 
.27 
.42 

.55 
.65 
.72 

.77 

.79 

.79 

.77 
.72 

.64 

.54 
.41 

.25 
.06 

30.85 

50.61 

10.35 
30.05 

49.73 
9.37 


8 
2.3374 
2.3369 

a. 3365 
2.3361 

a. 3357 
a. 3353 
a. 3348 
a. 3343 
a. 3339 
a. 3335 
a.  333a 
a.33a8 

a. 3323 
2.3318 

2.3314 
a. 3309 
a.  3304 
a.  3300 
a. 3396 
a.  329a 
a. 3287 
2. 3282 

a.3a77 
2.327a 


S.  7 
7 
7 
7 

7 

8 

8 
8 
8 
8 
8 

9 
9 
9 
9 
9 

9 

10 

10 
10 

■  10 
10 
10 

S.  II 


16 

27 

37 

47 

57 
8 

18 
28 
38 
48 
58 
7 
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13 

13  50.57 

a.  3043 

5  42     7.6 

X0.778 

2 

II  »•  43.63 

a. 3043 

3     5  46.6 

XX. 221 

2 

13 

16     8.84 

2.3048 

5  52  53.1 

10.738 

3 

II  28     1.87 

a. 3038 

2  54  32.8 

XX. 340 

3 

13 

18  27.14 

3.3053 

6     3  36.2 

10.698 

4 

II  30  20.08 

3.3033 

2  43  17.8 

11.259 

4 

13 

20  45.47 

3.3057 

6  14  16.9 

X0.657 

5 

II  32  38.27 

3.3028 

2  32     1.7 

XX. 276 

5 

13 

23     3.82 

3.3061 

6  24  55.0 

10.613 

6 

II  34  56.42 

2.3023 

2  20  44.7 

XI. 392 

6 

13 

25    22.20 

1.3067 

6  35  30.5 

10.569 

7 

II  37  14-55 

3.3019 

2     9  26.7 

XI.307 

7 

13 

27    40.62 

1.3071 

6  46     3-3 

10.524 

8 

II  39  32.65 

3.3015 

I  58     7.9 

11.330 

8 

13 

29    59.06 

2.3077 

6  56  33.4 

X0.478 

9 

II  41  50.73 

3.3012 

I  46  48.3 

11.33a 

9 

13 

32    17.54 

1.3081 

7     7     0.7 

10.431 

lO 

II  44     8.79 

2.3008 

I  35  28.1 

11.343 

10 

13 

34  36.04 

1.3087 

7  17  25.1 

10.383 

II 

II  46  26.82 

a.  3004 

I  24     7.2 

".353 

II 

13 

36  54.58 

a. 3093 

7  27  46.6 

10.333 

12 

II  48  44.84 

3.3003 

I   12  45.8 

IX. 361 

12 

13 

39  13.15 

1.3098 

7  38     5.0 

I0.38X 

13 

II   51     2.84 

3.2998 

I     I  23.9 

11.368 

13 

13 

41  31.75 

2.3103 

7  48  20.3 

10.219 

14 

II  53  20.82 

3.2996 

0  50     1.7 

".373 

14 

13 

43  50.39 

1.3108 

7  58  32.5 

10.176 

15 

II  55  38.79 

3.3993 

0  38  39.1 

n.378 

15 

13 

46     9.05 

2.3x13 

8     8  41.4 

10.133 

i6 

II  57  56.74 

2.3991 

0  27  16.3 

XX. 381 

16 

13 

48  27.75 

1.3119 

8  18  47.1 

X0.067 

I? 

12     0  14.68 

2.2990 

0  15  53.4 

JX.383 

17 

13 

50  46.48 

2.3x25 

8  28  49.4 

10.010 

i8 

12      2    32.62 

3.1988 

N,  0     4  30.4 

".383 

18 

13 

53     5.25 

2.3x31 

8  38  48.3 

9.951 

19 

12     4  50.54 

a.3986 

S.  0     6  52.6 

".383 

19 

13 

55  24.05 

1.3136 

8  48  43.7 

9.893 

20 

12      7      8.45 

2.3985 

0  18  15.6 

IX. 382 

20 

13 

57  42.88 

2.3143 

8  58  35.5 

9.833 

21 

12      9    26.36 

2.2985 

0  29  38.4 

XX.378 

21 

14 

0     1.75 

1.3148 

9     8  23.7 

9.773 

22 

12    II    44.27 

3.2984 

0  41     0.9 

XX. 373 

22 

14 

2  20.65 

a.3153 

9  18     8.3 

9.711 

23 

12    14      2.17 

2.8983 

0  52  23.2 

XX.368 

23 

14 

4  39.59 

1.3159 

9  27  49.2 

9.649 

24 

12    16    20.07 

3.2983 

S.   I     3  45.1 

XI.  361 

24 

14 

6  58.56 

2.3164 

S.  9  37  26.2 

9.585 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

DecllnatioiL 

Diff.  for 

Hour. 

Right 

Diff.  for 

Daelination. 

Diff.  for 

Ascension. 

X  Minote. 

I  Minute. 

AscensioiL 

X  Minute. 

X  Minute. 

FRIDAY 

29. 

SUNDAY,  MAY  i. 

h     m       8         IB 

0           r          » 

tt 

h     m       s               s 

0       f       1* 

n 

1 

O 

'        I 
1 

14     6  58.56 
14      9    17.56 

2.3164 
2.3x70 

S.   9  37  26.2 
9  46  59.3 

9.585 
9.520 

0 

15   58  33.29 

2.3343 

S.15  47   16.8 

5.55X 

1        2 

14    II    36.60 

a. 3175 

9  56  28.6 

9.454 

3 

14  13  55-66 

2.3x80 

10     5  53.8 

9.387 

4 

14  16  14.76 

3.3186 

10  15   15.0 

9.319 

5 

14  18  33.89 

3.3191 

10  24  32.1 

9.251 

6 

14  20  53.05 

2.3196 

10  33  45.1 

9. 181 

7 

14  23  12.24 

2.3S02 

10  42  53.8 

9.  no 

8 

14  25  31.47 

2.3*7 

10  51   58.3 

9.038 

'      9 

14  27  50.72 

2.3211 

II     0  58.4 

8.966 

.      lO 

14  30  10.00 

2.32x5 

II     9  54.2 

8.893 

II 

14  32  29.30 

2.3220 

II    18  45.5 

8.818 

12 

14  34  48.64 

2.3225 

II  27  32.3 

8.743 

13 

14  37     8.00 

2.3229 

II  36  14.6 

8.667 

14 

14  39  27.39 

a. 3*34 

II  44  52.3 

8.589 

15 

14  41  46.81 

2.3238 

II  53  25.3 

8.511 

i6 

14  44     6.25 

a.  3242 

12     I   53.6 

8.433 

17 

14  46  25.71 

a. 3245 

12  10  17.2 

8.353 

i8 

14  48  45.19 

2.3249 

12  18  36.0 

8.273 

PHASES  OF  THE  MOON. 

19 

20 

14  51     4.70 

2.3253 

12  26  49.9 
12  34  59.0 

8.192 
8.XC9 

14  53  24.22       2. 3456 

21 

14  55  43-77  !     2.3259 

12  43     3.0 

8.026 

J         i_ 

22 

14  58     3-33 

2.3262 

12  51     2.1 

7.943 

d      h       m 

1     23 

15     0  22.91 

2.3264 

S.12  58  56.2 

7.859 

<L 

Last  Quarter     .     .     .    Apr.       7     5  53.4 

SATURD/ 

* 

^Y  30. 

New  Moon 
First  Quarte 

TC 

9  53-2 
6  54.7  ' 

• *3 

r 22  I 

O 

I 

15     2  42.50 
15     5     2.11 

2.3267 
2.3269 

S.13     6  45.2 
13   14  29.1 

7.774 
7.688 

0 

Full  Moon 

20    in    ^6.-2   ll 

■            •••••            «v^       * 

" 

2. 

15     7  21.73 
15     9  41.36 

2.3271 

13  22     7.8 
13  29  41.3 

7.602 

1 

3 

2.3273 

7.514 

4 

15  12     1. 00 

2.3274 

13  37     9.5 

7.427 

d       h 

i      5 

15  14  20.65 

2.3275 

13  44  32.5 

7.339 

C 

Apogee Apr.      10     9.5 

6 
7 

15  16  40.30 
15  18  59-96 

2.3276 
2.3277 

13  51   50.2 
13  59     2.5 

7.250 
7.159 

c 

Perigee 26     6.6 

8 
9 

15  21   19.63 
15  23  39.29 

2.3278 

2.3278 

14     6     9.3 
14   13   10.8 

7.069 
6.979 

lO 

15  25  58.96 

2.3278 

14  20     6.8 

6.887 

II 

15  28  18.63 

2.3278 

14  26  57.2 

6.794 

1 

.     12 

15  30  38.29 

2.3277 

14  33  42.1 

6.702 

13 

15  32  57-95 

2.3276 

14  40  21.4 

6.608 

14 

15  35   17-60 

2.3274 

14  46  55.1 

6.5x4 

15 

15  37  37.24 

2.3273 

14  53  23.1 

6.420 

1    i6 

15  39  56.87 

2.3271 

14  59  45-5 

6.336 

17 

15  42  16.49 

2.3268 

15     6     2.2 

6.230 

i8 

15  44  36.09 

2.3266 

15   12   13.1 

6.134 

19 

15  46  55.68 

2.3263 

15  18   18.3 

6.038 

20 

15  49   15-25 

2.3260 

15  24   17.7 

5.941 

21 

15  51   34.80 

2.3256 

15  30  II. 2 

5.843 

22 

15  53   54.32 

2.3252 

15  35  58.9 

5.747 

23 

15  56   13.82 

a.  3248 

15  41  40.8 

5.649 

24 

15  58  33.29 

2.3243 

S.15  47  16.8 

5.551 

1 

• 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

p.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

»      1 
of 

as 

Q 

• 

of  Object 

Diff. 

Diff. 

Diff. 

■ 

Diff. 

O             f            »» 

•              »              M 

Q 

t 

H 

e 

9 

n 

I 

Pollux 

W. 

92    21    22 

2076 

94     7  57 

2289 

95 

54 

12 

2303 

97 

40 

7 

23x8 

Regulus 

W. 

56     3  40 

aigC 

57  52  14 

2209 

59 

40 

28 

2222 

61 

28 

23 

2236 

Antares 

E. 

44  23  28 

2318 

42  37  54 

«340 

40 

52 

52 

2364 

39 

8 

25 

2389 

a  Aquilae 

E. 

93  55  55 

2610 

92  17  14 

2623 

90 

38 

50 

2636 

89 

0 

44 

2650 

2 

Regulus 

W. 

70  22  37 

231 1 

72     8  21 

2327 

73 

53 

41 

2344 

75 

38 

37 

2360  ^ 

1 

Spica 

W. 

17  15  56 

3433 

18  58  44 

2429 

20 

41 

38 

2429 

22 

24 

32 

2432  1 

Antares 

E. 

30  36  36 

2561 

28  56  48 

2607 

27 

18 

3 

266Z 

25 

40 

30 

2721  , 

a  Aquilae 

E. 

80  55  36 

2740 

79  19  49 

2761 

77 

44 

30 

2785 

76 

9 

42 

2808 

Saturn 

E. 

99  26  42 

2343 

97  41  45 

2359 

95 

57 

II 

2375 

94 

13 

I 

2392 

1 

1 

3 

Regulus 

W. 

84  17     8 

2448 

85  59  35 

2465 

87 

41 

37 

2483 

89 

23 

14 

2502 

Spica 

W. 

30  56  26 

2485 

32  38     0 

2500 

34 

19 

14 

2515 

36 

0 

7 

2529 

a  Aquilae 

E. 

68  23  48 

3943 

66  52  24 

2974 

65 

21 

39 

3007 

63 

51 

35 

3040 

Saturn 

E. 

85  38  19 

2480 

83  56  38 

2498 

82 

15 

22 

2516 

80 

34 

31 

2534 

Fomalhaut 

E. 

100  36  13 

2822 

99     2   14 

2836 

97 

28 

33 

2851 

95 

55 

II 

S867 

Venus 

E. 

"5  23  58 

8853 

113  50  39 

2872 

1X2 

17  44 

2892 

no 

45 

15 

2912 

4 

Regulus 

W. 

97  44  59 

assa 

99  24     5 

2610 

lOI 

2 

46 

2628 

102 

41 

3 

9646 

Spica 

W. 

44  19  10 

2610 

45  57  51 

2627 

47 

36 

10 

2643 

49 

14 

6 

2660 

a  Aquilae 

E. 

56  32  II 

3*34 

55     6  42 

3279 

53 

42 

6 

3326 

52 

18 

24 

3375 

Saturn 

E. 

72   16  37 

3627 

70  38  18 

2644 

69 

0 

23 

2663 

67 

22 

53 

2681 

Fomalhaut 

E. 

88  13  42 

8955 

86  42  33 

2974 

85 

II 

48 

2993 

83 

41 

27 

3014  1 

Venus 

E. 

103     9     4 

3010 

loi  39     4 

3<Q0 

100 

9 

29 

3050 

98 

40 

18 

3069 

Sun 

E. 

127  48  18 

9922 

126  16  27 

2941 

124 

45 

0 

2961 

123 

13 

58 

2980 

1 

1 
1 

5 

Spica 

W. 

57  18  12 

274a 

58  53  56 

2758 

60 

29 

19 

2773 

62 

4 

22 

1 

2789  1 

a  Aquilae 

E. 

45  35     8 

3674 

44  17  53 

3747 

43 

I 

56 

3825 

41 

47 

20 

39x1 

Saturn 

E. 

59  21  21 

3769 

57  46  13 

2786 

56 

II 

27 

2803 

54 

37 

3 

2819 

Fomalhaut 

E. 

76  16     6 

3x20 

74  48  21 

3143 

73 

21 

3 

3166 

71 

54 

13 

3x89 

Venus 

E. 

91  20  14 

3x63 

89  53  21 

3x82 

88 

26 

50 

3200 

87 

0 

41 

32x7  1 

Sun 

E. 

115  44  41 

3073 

"4  15  58 

3091 

1X2 

47 

37 

3108 

III 

19 

37 

3x25 

1 

1 
1 

6 

Spica 

W. 

69  54  36 

2863 

71  27  43 

2877 

73 

0 

32 

3890 

74 

33 

4 

1 

2902 

Antares 

W. 

25  36  45 

3176 

27     3  23 

3157 

28 

30 

24 

3142 

29 

57 

43 

3132 

Saturn 

E. 

46  50  20 

2899 

45  18     0 

29x5 

43 

46 

0 

2930 

42 

14 

19 

2944 

Fomalhaut 

E. 

64  47  10 

3314 

63  23   15 

334X 

61 

59 

51 

3368 

60 

36  58 

3396 

Venus 

E. 

79  54  56 

3301 

78  30  45 

3316 

77 

6 

52 

3331 

75 

43 

16 

3345 

Sun 

E. 

104     4  43 

3207 

102  38  42 

3223 

lOI 

12 

59 

3237 

99 

47 

33 

325X 

7 

Spica 

W. 

82  II  46 

Stsfiot 

83  42  47 

2973 

85 

13 

34 

9982 

86 

44 

9 

1 
2993 

« 

Antares 

W. 

37  16  24 

3113 

38  44  18 

3"3 

40 

12 

12 

3XX4 

41 

40 

4 

3x15 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  L. 

P.L. 

P.L 

P.L. 

og 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

JJXlh 

of 

Q 

Of  Object 

DiflP. 

Difif. 

DifiE. 

Diff. 

• 

*               M 

Oft* 

•        «        w 

• 

» 

w 

I 

Pollux 

W. 

99 

25       41 

8313 

loi   10  52 

2349 

102  55  40 

2366 

104 

40 

4 

2383 

Regulus 

W. 

63 

15  57 

2250 

65     3  10 

3265 

66  50     I 

2279 

68 

36 

31 

3396 

Antares 

E. 

37 

24  35 

3418 

35  41  26 

8448 

33  59     0 

2483 

32 

17 

22 

2530 

a  Aquilae 

E. 

87 

22  57 

a666 

85  45  31 

3683 

84     8  28 

3701 

82 

31 

49 

8730 

2 

Regulus 

W. 

77 

23     9 

8378 

79     7  16 

3395 

80  50  58 

3413 

82 

34 

16 

tt*3o 

Spica 

W. 

24 

7  21 

3440 

25  49  59 

2449 

27  32  24 

3460 

29 

14 

33 

247a 

Antares 

E. 

24 

4  18 

2798 

22  29  39 

2875 

20  56  48 

2976 

19 

26 

5 

3x01 

a  Aquilae 

E. 

74 

35  24 

3832 

73     I  38 

2859 

71  a8  26 

2886 

69 

55 

49 

39x4 

Saturn 

E. 

92 

29  15 

3410 

90  45  54 

2427 

89     2  57 

2445 

87 

20 

26 

3462 

3 

Regulus 

W. 

91 

4  25 

3520 

92  45  11 

2538 

94  25  32 

2556 

96 

5 

28 

2574 

Spica 

W, 

37 

40  40 

2545 

39  20  51 

2561 

41     0  40 

2577 

42 

40 

6 

2593 

or  Aquilae 

E. 

62 

22  12 

3076 

60  53  33 

31T2 

59  25  38 

315X 

57 

58 

30 

3x92 

Saturn 

E. 

78 

54     5 

2553 

77  14     5 

2572 

75  34  31 

2589 

73 

55 

21 

3G08 

Fomalhaut 

E. 

94 

22  10 

2884 

92  49  30 

2900 

91  17  II 

29x8 

89 

45 

15 

2936 

Venus 

E. 

109 

13  II 

3931 

107  41  32 

2950 

106  10  17 

2971 

104 

39 

28 

299X 

4 

Regfulus 

W. 

104 

18  56 

2663 

105  56  25 

3681 

107  33  31 

3699 

109 

10 

13 

3715 

Spica 

W. 

50 

51  40 

3677 

52  28  51 

8693 

54     5  40 

3710 

55 

42 

7 

2726  ' 

a  Aquilae 

E. 

50 

55  39 

3428 

49  33  54 

3484 

48  13  12 

3543 

46 

53 

35 

3607 

Saturn 

E. 

65 

45  47 

3699 

64     9     5 

2717 

62  32  47 

2735 

60 

56 

53 

2751 

Fomalhaut 

E. 

82 

II  31 

3035 

80  42     I 

3055 

79  12  56 

,    3077 

77 

44 

18 

3098 

Venus 

E. 

97 

II  30 

3088 

95  43     6 

3108 

94  15     6 

3127 

92 

47 

29 

3145 

Sun 

E. 

121 

43  20 

2999 

120  13     6 

3018 

118  43  15 

3036 

117 

13 

47 

3054  1 

1 

5 

Spica 

W. 

63 

39     4 

3805 

^65  13  26 

2830 

66  47  28 

2834 

68 

21 

12 

1 

1 

2849 

a  Aquilae 

E. 

40 

34  II 

4003 

39  22  34 

4104 

38  12  36 

4215 

37 

4 

24 

4334  , 

Saturn 

E. 

53 

3     0 

3836 

51  29  ig 

2852 

49  55  59 

2868 

48 

22 

59 

2884  ' 

Fomalhaut 

E. 

70  27  51 

3213 

69     I  57 

3237 

67  36  32 

3362 

66 

II 

36 

3288 

Venus 

E. 

85 

34  52 

3235 

84     9  24 

3251 

82  44  15 

3268 

81 

19 

26 

3284 

Sun 

E. 

109 

51  58 

3143 

108  24  40 

3159 

106  57  42 

3175 

105 

31 

3 

3x91  ' 

6 

Spica 

W. 

76 

5  20 

3916 

77  37  19 

2928 

79     9     3 

2939 

80 

40 

32 

2951 

Antares 

W. 

31 

25  14 

3x24 

32  52  54 

3119 

34  20  40 

3"5 

35 

48 

31 

3114 

Saturn 

E. 

40 

42  56 

2958 

39  II   51 

2973 

37  41     4 

2987 

36 

10 

35 

300  X 

Fomalhaut 

E. 

59 

14  37 

3426 

57  52  50 

3456 

56  31  37 

3488 

55 

10 

59 

3520 

1 

Venus 

E. 

74 

19  57 

3359 

72  56  54 

3372 

71  34     6 

3386 

70 

II 

34 

3399  1 

Sun 

E. 

98 

22  24 

3265 

96  57  31 

3279 

95  32  55 

3291 

94 

8 

33 

3304 

7 

Spica 

W. 

88 

14  31 

3002 

89  44  42 

3010 

91   14  42 

3019 

92 

44 

31 

3086 

Antares 

W. 

43 

7  55 

3118 

44  35  43 

3"9 

46     3  29 

3X32 

47 

31 

12 

3124 

70 
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XV. 


GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

U 

Q 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DiiL 

Illh 

P.L. 

of 

Diff. 

Vlh 

P.L. 

of 

Difl. 

IXh 

P.L. 

of 

DifE. 

•          «         m 

0          »          m 

e         f 

m 

e        > 

I* 

7 

Saturn 
Fomalhaut 
Venus 
Sun 

E. 
E. 
E. 
E. 

34  40  23 

53  50  57 
68  49  16 

92  44  26 

3015 

3555 
34X8 

3316 

33  10  29 
52  31  33 
67  27  13 
91  20  33 

3038 
3590 
3423 
3397 

31     40 

51     12 

66     5 
89  56 

51 

48 

23 

53 

3043 
3699 
3434 
3339 

30    II 

49  54 
64  43 

88  33 

31 

45 

45 
27 

3056 
3668 

3446 
3350 

8 

Spica 
Antares 
Venus 
Sun 

W. 
W. 
£. 
E. 

94  14  II 
48  58  52 
57  58  30 
81  39     6 

3034 
3xa7 

3492 
3395 

95  43  41 
50  26  29 

56  37  57 
80  16  44 

3041 
3130 
3499 
3403 

97  13     3 
51  54     2 
55  17  32 
78  54  31 

3048 
3x39 

3507 
3410 

98  42 
53  21 
53  57 
77  32 

16 

33 
16 

26 

3054 
3x34 

3514 

34x6 

9 

Antares 

Venus 

Sun 

W. 
E. 

E. 

60  38  27 

47  17  34 
70  43  41 

3143 
3540 
3443 

62     5  44 

45  57  54 
69  22  13 

3x45 
3544 
3446 

63  32 

44  38 
68     0 

59 

18 

48 

3146 

3547 
3450 

65  0 

43  18 

66  39 

13 
46 

28 

3x46 
3549 
3452 

10 

Antares 

Venus 

Sun 

W. 
E. 
E. 

72  16  22 

36  41  37 
59  53  18 

3x45 
3555 

3458 

73  43  37 
35  22  14 
58  32     7 

3x43 
3556 
3458 

75  10 
34     2 
57  10 

54 
52 
56 

314a 
3555 

3458 

76  38  13 
32  43  29 
55  49  45 

3140 
3555  , 
3457 

II 

Antares 
Venus 

Sun 

W. 
E. 
E. 

83  55  26 
26     6     9 

49     3  25 

3187 
3545 
3446 

85  23     3 
24  46  34 

47  42     I 

3194 
3541 
3443 

86  50 
23  26 
46  20 

44 
55 
33 

31x9 
3537 
3440 

88  18 
22     7 

44  59 

30 
12 

2 

3x16 

3534 
3436 

12 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
E. 

50     2  58 

24  59  39 
38  JO  13 

379a 
3119 
34« 

51   18     9 
26  27  26 
36  48  10 

3755 
3107 

3407 

52  33 
27  55 
35  26 

58 
27 

2 

37«o 
3096 

3401 

53  50 
29  23 
34     3 

24 

42 
47 

3688 

3086 
3395 

13 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
E. 

60  20  34 
36  48     0 
27  10  52 

S55X 

3037 
3366 

61  40     2 
38  17  27 

25  47  57 

35*7 
3027 
3360 

62  59 

39  47 
24  24 

56 
6 

55 

3505 
3018 

3354 

64  20 
41  16 

23     I 

15 

57 
46 

3484 
3008 

3349 

17 

Sun 

Pollux 
Regulus 

W. 
E. 
E. 

18  59     2 

66  58  52 

102  52     4 

3083 
3808 
27x1 

20  27  34 

65  24  35 
loi  15  38 

3068 
2802 
2702 

21  56 
63  50 
99  39 

23 
10 

0 

3055 
9796 
9693 

23  25 

62  15 
■  98     2 

28 

37 
10 

3049 
979X 
9684  ' 

i8 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

30  54  35 
54  21   15 
89  55     3 

9985 
8769 
2G40 

32  25     6 

52  46     7 

88  17     2 

3976 
2767 
2632 

33  55 
51   10 

86  38 

49 
56 
50 

2965 

3765 
3684 

35  26 

49  35 
85     0 

46 
42 

27 

9955 

9764 
361  s 

19 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

43     4  35 
41  39  38 
76  45  36 

990^ 
8775 
8573 

44  36  46 
40     4  37 
75     6     4 

2897 
2781 

9564 

46     9 
38  29 
73  26 

9 

44 
20 

3888 
2789 
9556 

47  41 
36  55 
71  46 

43 
2 

25 

9878 
2800 
9348 

20 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

55  27  36 
16  45     I 
29     6  36 

63  23  59 

283a 
2502 

9913 
2507 

57     I  22 
18  26  12 

27  34  34 
61  42  56 

2824 
9494 
3954 
2500 

58  35 
20     7 
26     3 
60     I 

19 

34 
24 

42 

3814 
9485 
3006 
9499 

60     9 
21  49 

24  33 

58  20 

29 

8 

19 
17 

9805 

4477 
3069 

«483  , 

21 

Sun 
Aldebaran 

W. 
W. 

68     3  12 
30  19  56 

2760 

8435 

69  38  32 
32     2  41 

2751 

2437 

71   14 
33  45 

4 
38 

8743 

94x9 

72  49 
35  28 

47 
46 

2734  1 
9410 

1 

XVI. 
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b 

'     GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

P.  L. 

of 
Diff. 

XVh 

p.  L. 

of 
Diff. 

XVIIIi» 

P.  L. 

of 
Diff. 

XXI»» 

P.  L. 

of 
Diff. 

Off 

9       f       ft 

0            ' 

M 

e         t 

n 

7 

• 

Saturn 
Fomalhaut 
Venus 
Sun 

E. 
E. 
E. 
E. 

28  42  27 

48  37  24 
63  22  20 
87  10  13 

3070 
3710 

3456 
33S9 

27    13   41 

47  20  47 
62     I     7 

85  47  10 

3084 
3755 
3465 
3369 

25  45 
46     4 
60  40 

84  24 

12 
58 

4 
18 

3100 
3803 
3475 
3379 

24     17 

44  49 
59  19 
83     I 

2 

59 

12 

37 

3x15 
3854 
3484 
3387 

8 

Spica 
Antares 
Venus 
Sun 

W. 
W. 
E. 
E. 

100    II    22 

54  49     I 
52  37     7 
76  10  28 

3060 

3137 
35«> 
34>3 

loi  40  21 
56  16  26 

51  17     5 
74  48  37 

3065 

3138 
3525 
3499 

103     9 
57  43 
49  57 
73  26 

14 

49 

9 

53 

3070 
3141 
3531 
3433 

104  38 

59  II 
48  37 
72     5 

0 

9 

19 
14 

3074 
3x43 
3535 
3439 

9 

Antares 

Venus 

Sun 

W. 
E. 

E. 

66  27  27 
41  59  16 
65  18  10 

3147 
3552 
3454 

67  54  40 
40  39  49 
63  56  54 

3147 
3554 
3456 

69  21 
39  20 
62  35 

53 
24 

41 

3x46 
3555 
3457 

70  49 

38     I 
61  14 

7 
0 

29 

3145 
3555 

3458 

1 

10 

Antares 

Venus 

Sun 

W. 

E. 
E. 

78     5  34 
31  24     5 
54  28  33 

3138 
3553 
3455 

79  32  57 
30     4  39 
53     7  19 

3x36 
3551 
3454 

81     0 
28  45 
51  46 

23 
II 

4 

3x33 
3549 

3452 

82  27 

27  25 
50  24 

53 
41 
46 

3x30 

3547 
3449 

II 

Antares 

Venus 

Sun 

W. 
E. 
E. 

89  46  20 
20  47  26 
43  37  26 

3111 
3530 
343Z 

91   14  16 
19  27  35 
42  15  45 

3107 
3526 
3428 

92  42 

18     7 

40  54 

17 
40 

0 

3102 
3523 
3423 

94  10 
16  47 

39  32 

24 

41 

9 

3097 
3518 
34x8 

12 

a  Aquilae 

Saturn 

Sun 

W. 
W. 
E. 

55     7  24 
30  52     9 
32  41  25 

3658 

3075 
3390 

56  24  56 
32  20  49 
31   18  57 

3628 
3065 
3385 

57  43 
33  49 
29  56 

0 

41 
23 

3601 
3056 
3378 

59     I 
35  18 
28  33 

33 
44 
41 

3576 
3046 

3372 

13 

a  Aquilae 

Saturn 

Sun 

W. 
W. 

E. 

65  40  57 
42  47     0 
21  38  31 

3463 
2999 
3344 

67     2     2 

44  17   14 
20  15   II 

3444 
2990 

3339 

68  23 

45  47 
18  51 

29 
39 
45 

3426 
2981 

3337 

69  45 

47  18 
17  28 

16 
16 
16 

3408 
3971 
3335 

17 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

24  54  49 
60  40  57 

96  25     8 

3030 
2785 
afi75 

26  24  24 
59     6  10 
94  47  54 

30x8 
2781 
a666 

27  54 
57  31 
93  10 

14 
17 
29 

3007 
2776 
2658 

29  24 

55  56 
91  32 

18 
18 
52 

2997  j 

2773 

2649 

18 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

36  57  55 
48    0  27 

83  21  52 

2945 
2764 
3606 

38  29  17 
46  25  12 

81  43     5 

2935 
2765 
2598 

40     0 

44  49 
80     4 

51 
58 

7 

2926 
3766 
2589 

41  32 
43  14 
78  24 

37 

46 

57 

3916 
3769 
3581 

19 

Sun 

Pollux 

Regulus 

W. 
E. 
E. 

49  14  30 
35  20  34 
70     6  18 

2869 
a8i5 
«540 

50  47  29 

33  46  25 
68  26     0 

3860 

3833 
2532 

52  20 
32   12 
66  45 

39 
39 
31 

2831 
2853 
2524 

53  54 
30  39 
65     4 

I 
20 

51 

3841 
8880 
25x5 

20 

Sun 

Aldebaran 
Pollux 
Regulus 

W. 
W. 
E. 
E. 

61  43  50 

23  30  54 
23     4  32 

56  38  40 

2796 
S468 

3152 

2475 

63  18  23 
25  12  52 
21  37  25 
54  56  52 

3787 
3460 

3254 
S468 

64  53 
26  55 
20  12 

53  14 

8 

I 

20 

54 

2779 
2451 
3386 
2460 

66  28 

28  37 
18  49 

51  32 

4 
23 

48 

44 

2769 
2443 
3559 
245a 

21 

Sun 
Aldebaran 

W. 
W. 

74  25  42 
37  12     6 

2725 
2403 

76     I  49 
38  55  38 

37x6 
2394 

77  38 
40  39 

8 
21 

2708 
§386 

79  14 
42  23 

38 
16 

9G99 

3378 

72 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Noon. 

P.  L. 

of 

DiflE. 

Illb 

P.  L. 

of 

Diff. 

Vlh 

P.L. 

of 

DiiL 

IXh 

P.L. 

of 

DifiE. 

e 

» 

w 

•          t          m 

•          '          m 

e         * 

tt 

21 

Regulus 
Spica 

E. 
E. 

49 
103 

50 
21 

23 

5 

2444 

2448 

48     7  51 
lOI  38  38 

3436 
2439 

46  25     8 
99  55  59 

3439 
2430 

44  42 
98   13 

15 
7 

S422 
2422 

22 

Sun 

Aldebaran 
Regulus 
Spica 

W. 
W. 
E. 
E. 

80 

44 
36 
89 

51 
7 
5 

35 

19 
23 
13 
55 

3690 

8370 

a387 
338X 

82  28  12 

45  51  41 
34  21  19 
87  51  53 

3681 
3363 
3380 

2373 

84     5  17 
47  36  II 
32  37  16 
86     7  40 

2673 

2354 
2374 
2366 

85  42 
49  20 
30  53 
84  23 

33 
52 

4 
16 

a665 

2346 
2369 
2358 

23 

Sun 

Aldebaran 

Spica 

W. 
W. 
E. 

93 
58 
75 

51 

7 

38 

42 

9 
29 

3624 

2307 
3320 

95  30     5 
59  52  58 
73  52  58 

3616 
3300 
2313 

97     8  38 
61  38  58 
72     7  18 

2608 

3393 
2306 

98  47 
63  25 
70  21 

22 

8 

27 

260X 
2285 
2299 

24 

Sun 

Aldebaran 
Pollux 
Spica 

W. 
W. 
W. 
E. 

107 
72 

30 
61 

3 

18 

36 

29 

33 

33 
12 

48 

3565 
3253 
2588 
3368 

108  43  16 

74     5  44 
32  15  23 
59  43     I 

2559 
2245 
2550 
3363 

no  23     8 

75  53     4 
33  55  27 
57  56     5 

2552 
2239 

2517 
2256 

112     3 
77  40 
35  36 
56     9 

9 

33 

16 

I 

2546 
2234 

2487 

2252  1 

1 

25 

Sun 

Aldebaran 

Pollux 

Spica 

Antares 

W. 
W. 
W. 
E. 
E. 

120 
86 

44 

47 
92 

25 

39 

9 
12 

59 

8 

59 

13 
2 

5 

3531 
2208 

2385 

323  T 
3268 

122     5  52 
88  28  14 

45  53  10 
45  24  21 
91   12  19 

2517 
3304 

2370 
3329 
3364 

123  46  42 
90  16  36 
47  37  28 
43  36  36 
89  25  26 

2513 
2200 

2356 
2227 
2260 

125  27  37 

92     5     3 
49  22     6 

41  48  48 
87  38  27 

3510 
2196 

2344 

2235 
2356 

1 

26 

Pollux 
Regulus 
Spica 
Antares 

W. 
W. 
E. 
E. 

58 
21 

32 
78 

8 

14 

49 
42 

58 
2 

29 
31 

2303 
3334 
3227 
3246 

59  54  55 

23     I  54 
31     I  42 

76  55   12 

2296 
3317 
2331 
3345 

61  41     0 

24  49  56 
29  14     I 

75     7  52 

2291 
2212 

2235 
2246 

63  27 

26  38 

27  26 
73  20 

13 
6 

26 
33 

1 

1 

3387 
3307 
2242 
3346 

1 

27 

Pollux 
Regulus 
Antares 
a  Aquilae 

W. 
W. 
E. 
E. 

72 

35 

64 
112 

19 
40 

24 
20 

21 

3 

27 
49 

2379 
3200 
3259 
3684 

74     5  52 

37  28  30 

62  37  27 

no  43  48 

2279 
330X 
3364 
2674 

75  52  23 

39  16  56 

60  50  34 

109     6  33 

2280 
2202 
2269 
2666 

77  38 

41     5 

59     3 
107  29 

52 
20 

49 
8 

1 
3283 

2204 

2275 
3660 

28 

Pollux 
Regulus 
Antares 
a  Aquilae 

W. 
W. 
E. 
E. 

86 

50 
50 
99 

30 
6 

12 

20 

19 
15 
41 
34 

3301 
8324 
2319 
3651 

88  16  17 

51  54     7 
48  27     9 

97  42  48 

3306 
3329 

2331 
2654 

90     2     8 

53  41  51 
46  41  55 
96     5     4 

2313 
2235 
2344 
2657 

91  47 
55  29 
44  56 
94  27 

49 

26 

59 
26 

1 

2320 
2241 

2358 
2661 

29 

Regulus 
Antares 
a  Aquilae 

W. 
E. 
E. 

64 
36 
86 

24 

18 

21 

42 

19 
24 

3382 

2457 
3704 

66  11     8 
34  36     5 
84  44  49 

3391 
2483 
8716 

67  57  21 

32  54  28 
83     8  30 

2301 
2514 
2729 

69  43 
31   13 
81  32 

19 
34 
29 

2312 
2547 
2744 

30 

Regulus 
Spica 
a  Aquilae 
Saturn 
Fomalhaut 

W. 
W. 
E. 
E. 
E. 

78 

25 

73 

93 
105 

29 
II 

37 
16 

53 

10 

34 
44 
19 
47 

2369 
3427 
2835 
2389 
2758 

80  13  29 

26  54  30 

72     4     2 

91  32  29 

104  18  24 

3383 

2433 
3838 

2403 

3764 

81  57  29 
28  37  18 
70  30  49 
89  48  58 
102  43     9 

2395 
2440 
2880 
24x5 
2772 

83  41 
30  19 
68  58 
88     5 
loi     8 

II 
56 

5 
45 

5 

2408 

2448  ; 
2906 

2429 
2781  . 

1 
1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

Midnigbt. 

P.  L. 

of 

XVh 

P.L. 
of 

XVIIIh 

p.  L. 

of 

XXIh 

P.L. 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

• 

e 

t         n 

e         >         f 

e         f 

i» 

Oft* 

21 

Regulus 

E. 

42 

59  II 

!    2415 

41   15  57 

2408 

39  32 

33 

2400 

37  48  58 

8393 

1 
1 

Spica 

E. 

96 

30     4 

4414 

94  46  49 

2406 

93     3 

23 

2398 

91   19  45 

2389 

22 

1 

Sun 

W. 

87 

20     0 

2656 

88  57  39 

9648 

90  35 

29 

2640 

92  13  30 

9632 

1 

Aldebaran 

W. 

51 

5  45 

2338 

52  50  49 

2330 

54  36 

5 

2323 

56  21  31 

23x5  1 

Regulus 

E. 

29 

8  44 

2363 

27  24  16 

2359 

25  39 

42 

2355 

23  55     3 

2352  1 

Spica 

E. 

U2 

38  41 

2350 

80  53  54 

2343 

79     8 

57 

8335 

77  23  48 

2328 

23 

Sun 

W. 

100 

26  16 

2593 

102     5  21 

2585 

103  44 

36 

2579 

105  24     0 

1 
2572  1 

Aldebaran 

W. 

65 

II  29 

2279 

66  58     0 

2272 

68  44 

41 

2265 

70  31  32 

2258 

1 

Spica 

E. 

68 

35  26 

2293 

66  49   16 

2286 

65     2 

56 

2279 

63  16  26 

2274 

1 

24 

Sun 

W. 

113 

43  18 

2541 

115  23  34 

2535 

117     3 

59 

9530 

118  44  30 

2525 

Aldebaran 

W. 

79 

28  10 

2228 

81   15  56 

2223 

83     3 

49 

92i8 

84  51  50 

2213 

Pollux 

W. 

37 

17  47 

2462 

38  59  53 

2439 

40  42 

32 

2419 

42  25  39 

240X 

Spica 

E. 

54 

21  50 

2247 

52  34  32 

2243 

50  47 

8 

2239 

48  59  38 

«35 

1    25 

Sun 

W. 

127 

8  37 

2507 

128  49  41 

2504 

130  30 

49 

2502 

132  II  59 

9500 

Aldebaran 

W. 

93 

53  36 

2193 

95  42  14 

9190 

97  30 

56 

2188 

99  19  42 

2186 

Pollux 

W. 

51 

7     1 

2334 

52  52  II 

2324 

54  37 

35 

2316 

56  23  II 

2309 

Spica 

E. 

40 

0  57 

2224 

38  13     5 

2223 

36  25 

12 

2224 

34  37  20 

9925 

Antares 

E. 

85 

51  23 

2253 

84     4  15 

2251 

82  17 

3 

2249 

80  29  48 

2247 : 

1 

26 

Pollux 

W. 

65 

13  31 

2284 

66  59  54 

2281 

68  46 

21 

2280 

70  32  50 

2279 

1 
1 

1 

Regulus 

W. 

28 

26  23 

2204 

30  14  44 

2202 

32     3 

8 

290O 

33  51  35 

9200 

1 

Spica 

E. 

25 

39     I 

2250 

23  51  48 

2262 

22     4 

52 

2276 

20  18   17 

2294 

1 

1 
1 

1 

Antares 

E. 

71 

33  14 

2247 

69  45  57 

2249 

67  58 

43 

2252 

66  II-  33 

2255 

1 

27 

Pollux 

W. 

79 

25  18 

2284 

81   II  41 

2287 

82  58 

0 

2291 

84  44  12 

2295 

' 

Regulus 

W. 

42 

53  41 

3208 

44  41   57 

221 1 

46  30 

9 

2215 

48  18  15 

22x9 

Antares 

E. 

57 

17  12 

2282 

55  30  46 

2289 

53  44 

31 

2298 

51   58  29 

3308 

a  Aquilae 

1 

E. 

105 

51  34 

2655 

104  13  54 

2652 

102  36 

9 

2650 

100  58  22 

2649 

28 

Pollux 

W. 

93 

33  20 

2328 

95  18  39 

2336 

97     3 

46 

2344 

98  48  41 

2354 

Regulus 

W. 

57 

16  52 

2249 

59     4     7 

2256 

60  51 

II 

3264 

62  38     3 

2273 

Antares 

E. 

43 

12  24 

2374 

41  28  12 

2392 

39  44 

26 

24II 

38     I     7 

2433 

a  Aquilae 

E. 

92 

49  54 

2667 

91   12  30 

2675 

89  35 

16 

2683 

87  58  13 

2693 

1    29 

Regulus 

W. 

71 

29     I 

23^ 

73  14  28 

2333 

74  59 

39 

2345 

76  44  33 

2357 

1 

1 

1 

Antares 

E. 

29 

33  26 

2585 

27  54  II 

2630 

26  15 

57 

2682 

24  38  53 

2743 

a  Aquilae 

E. 

79 

56  47 

2760 

78  21   26 

2777 

76  46 

28 

2795 

75  II  53 

98x5 

30 

Regulus 

W. 

85 

24  34 

2422 

87     7  38 

2436 

88  50 

22 

9450 

90  32  46 

2465 

Spica 

W. 

32 

2  22 

2457 

33  44  35 

2467 

35  26 

34 

2479 

37     8  16 

2491 

a  Aquilae 

E. 

67 

25  54 

2932 

65  54  16 

2961 

64  23 

14 

■990 

62  52  49 

3022 

Saturn 

E. 

86 

22  51 

2443 

84  40  17 

2456 

82  58 

2 

2470 

81   16     7 

2485 

Fomalbaut 

E. 

99 

33  12 

2791 

97  58  32 

2802 

96  24 

6 

9813 

94  49  55 

2823  1 

1 
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AT 

'  GREENWICH  APPARENT  NOON 

[. 

« 

THE  SUN'S 

« 

1 

o 

«M 

o 

Q 

4 

§ 

s 

O 

>« 
ft 

Sidereal 
Time  of 

Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time, 

Diff.  for 
I  Hour. 

1 

Apparent 
Right  Ascenaion. 

Diff.  for 
X  Hoar. 

Apparent 
Declination. 

1 

Diff.  for 
z  Hour. 

Semi- 
diameter. 

SUN 

Mon. 

Tues. 

I 
2 

3 

h 
2 

2 

2 

m        8 
32    58.72 

36    47.85 
40    37.52 

8 
9.536 

9.559 
9.582 

0 
N.I5 

15 
15 

I    47.1 
19    50.5 

37  38.7 

n 

+  45.45 
44.82 

44.19 

15        53.90 
15        53.66 

15        53.42 

8 
66.02 

66.10 

66.18 

m        8 
2    57.04 

3     4.45 
3  11.33 

1 

«         1 
0.320  1 

0.298 

0.274 

Wed. 
Thur. 
Frid. 

4 

5 
6 

2 
2 
2 

44  27.77 
48  18.58 

52     9.98 

9.605 
9.629 

9654 

15 
16 

16 

55  11.5 
12  28.5 

29  29.5 

+   43.54 
42.88 

42.20 

15        53.19 
15        52.95 
15        52.72 

66.26 
66.34 
66.42 

3  17.63 

3  23.35 
3  28.49 

0.250 
a  226 
0.202 

Sat. 

SUN 

Mon. 

7 

8 

9 

2 
2 

3 

56     1.95 

59  54.51 
3  47.66 

9.678 

9-703 
9.727 

16 

17 
17 

46  14.1 

2  42.0 

18  53.0 

+   41.51 
40.81 
40.10 

15        52.49 
15        52.27 
15        52.04 

66.50 
66.58 

66.66 

3  33.05 
3  37.03 
3  40.43 

a  178 
0.154 
0.129 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

3 
3 
3 

7  4140 

11.35.74 
15  30.66 

9.752 
9.776 
9.801 

17 
17 

18 

34  46.8 

50  22.9 

5  41-2 

+    39.37 
38.63 
37.88 

15        51.82 
15        51.60 

15        51.39 

66.74 
66.82 
66.91 

3  43.23 
3  45-45 
3  47.08 

0.105  ; 

0.080 

0.056 

1 

Frid. 
Sat. 

SUN 

13 
15 

3 

3 
3 

19  26.17 
23  22.27 
27  18.94 

9.825 
9.849 

9.873 

18 
18 
18 

20  41.3 

35  23.0 
49  46.0 

+   37.12 
36.35 
35.56 

15        51.18 
15        50.97 
15        50.77 

66.99 
67.07 

67.15 

3  48.12 

3  48.58 
3  48.46 

0.031 
0.007 
0.017  ' 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

3 
3 
3 

31   16.17 

35  13-98 
39  12.33 

9.897 
9.920 

9.943 

19 
19 
19 

3  49.9 
17  34.4 
30  59.4 

+    34.76 
33.95 
33.13 

15        50.57 
15        50.38 
15        50.20 

67.23 
67.32 
67.40 

3  47-78 
3  46.53 
3  44-75 

0.040 
0.063 
0.086 

Thur. 
1  Frid. 
Sat. 

19 

20 

21 

3  43  11.24 
3  47  10.67 
3  51   10.63 

9.965 
9.987 

10.009 

19 

19 
20 

44    4-5 
56  49.4 

9  14.0 

+    32.29 

31.44 

30.58 

15        50.02 
15        49.84 
15        49.66 

67.48 
67.56 
67.64 

3  42.41 
3  39.53 
3  36.13 

0.109 
0.131 
0.152 

SUN 

Mon. 

Tues. 

22 

23 
24 

3 
3 

4 

55  ii.ii 
59  12.10 

3  13.59 

10.031 
10.052 
10.072 

20 
20 
20 

21   17.8 

33     0.7 
44  22.4 

+   29.72 

28.85 
27.96 

15        49.49 
15        49.32 

15        49.15 

67.71 
67.78 
67.85 

3  32.22 
3  27.80 
3  22.88 

0.173 
0.194 

0.215 

Wed. 
Thur. 
Frid. 

25 
26 

27 

4 
4 
4 

7  15.57 
II   18.04 

15  20.97 

10.092 
10. 1 12 
10.132 

20 
21 

21 

55  22.8 

6     1.5 

16  18.4 

+   27.06 
26.16 

25.24 

15        48.99 

15        48.83 
15        48.67 

67.92 

67.99 
68.06 

3  17.47 
3  11.57 
3     5.21 

0.235 
0.255 
0.275 

Sat. 
SUN 
Mon. 
Tues. 

28 
29 

30 
31 

4 
4 
4 
4 

19  24.38 
23  28.25 

27  32.57 
31  37.33 

10.152 
10.171 
10.189 
10.207 

21 
21 
21 
21 

26  13.2 
35  45.8 
44  55.9 
53  43.4 

+    24.32 

23.39 
22.45 

21.50 

15        48.52 

15        48.38 
15        48.23 
15        48.08 

68.12 
68.19 
68.25 
68.31 

2  58.37 
2  51.08 

2  43.34 
2  35.16 

0.294 

0.313 
0.332 
0.350 

Wed. 

32 

4  35  42.52 

10.225 

N.22 

2     8.1 

+   20.55 

15        47.94 

68.37 

2  26.55 

0.367 

Note.— The 
The 

mean  time  of  semit 
sign  -(-  prefixed  to 

diameter  pa 
the  hourly  < 

sting  the  meridian  may  be  foi 
change  of  declination  indicate 

and  by  subtrac 
a  that  north  dt 

ling  o*.i8  fi 
sclinations 

'om  the  siderea 
are  increasini 

Itime. 

n. 
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AT  GREENWICH  MEAN  NOON, 

THE 

SUN'S 

I 

'   1 

o 

:    a 

8 

1 

Equation  of 

Time. 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Right  Atcention. 

Diff.  lor 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

1  SUN. 
Mon. 
Tues. 

I 

2 

3 

h      ID       • 
2    32    59.19 

2    36   48.34 

2    40    38.03 

9.536 

9.559 
9.582 

N.I 5     I  49.4 
15  19  52.8 

15  37  41.1 

m 

+  45.46 
44.83 
44.19 

m       % 
2    57.06 

3     4-47 
3  11.34 

a 
0.320 

a  298 

0.275 

h      m       • 
2    35    56.26 

2  39  52.82 
2  43  49-37 

Wed. 
Thur. 
Frid. 

4 

5 
6 

2    44   28.30 
2   48    19.13 
2    52    10.54 

9.606 
9.630 
9.654 

15  55  13.9 

16  12  30.9 

16  29  31.9 

-»•  43.54 
42.88 

42.20 

3  17-64 
3  23.36 
3  28.50 

0.251 
0.226 
0.202 

2  47  45.92 
2  51  42.48 

2  55  39.03 

Sat. 
SUN. 

Mon. 

1 

7 
8 

9 

2   56      2.52 

2  59  55.10 

3  3  48.26 

9.678 

9.703 
9.727 

16  46  16.5 

17  2  44.5 
17  18  55.5 

+  41.51 
40.81 

40.10 

3  33.06 

3  37.04 
3  40.44 

0.178 
0.154 
0.129 

2  59  35.59 

3  3  32.14 
3     7  28.70 

Tues. 
Wed. 
Thur. 

10 
II 
12 

3     7  42.01 

3  "  36.35 
3  15  31-28 

9-752 
9.776 

9.801 

17  34  49.2 

17  50  25.3 

18  5  43.6 

+  39.37 
38.63 

37.88 

3  43.24 

3  45.45 
3  47.08 

0.104 
0.080 
0.056 

3  II  25.25 
3  15  21.80 
3  19  18.36 

Frid. 
Sat. 

SUN. 

13 
14 
15 

3  19  26.79 
3  23  22.89 

3  27  19.56 

9,825 
9.849 

9.873 

18  20  43.7 

18  35  25.3 
18  49  48.2 

+  37." 

36.35 
35.56 

3  48.12 
3  48.58 
3  48.46 

0.031 
0.007 
0.017 

3  23  14.91 
3  27  11.47 
3  31     8.03 

Mon. 
Tues. 
Wed. 

16 

17 
18 

3  31   16.80 
3  35  H-6o 
3  39  12.9s 

9.897 
9.920 

9.943 

19     3  52.1 
19  17  36.6 

19  31     1.5 

+  34.76 
33.95 

33. »  3 

3  47.78 
3  46.53 
3  44.74 

0.040 
0.063 
0.086 

3  35     4.58 
3  39     1.13 
3  42  57.69 

Thur. 

Frid. 

Sat. 

19 
20 

21 

3  43  ".85 
3  47  11.28 

3  51   "-23 

9.965 

9.987 

10.009 

19  44    6.5 

19  56  51.3 

20  9  15.8 

+  32.29 
31-44 
30.58 

3  42.40 
3  39.52 
3  36.12 

0.109 
0.131 
0.152 

3  46  54-25 
3  50  50.80 

3  54  47.36 

;  SUN. 

Mon. 
Tues. 

22 

23 

24 

3  55  11.70 

3  59  12.68 

4  3  14-16 

10.030 
10.051 
10.072 

20  21   19.6 
20  33     2.4 
20  44  24.0 

+  29.72 
28.85 
27.96 

3  32.21 

3  27.79 
3  22.87 

0.174 
0.195 
0.215 

3  58  43.91 

4  2  40.47 
4    6  37.02 

Wed. 
Thur. 
Frid. 

25 
26 

27 

4     7  16.12 

4  "   18.57 
4  15  21.49 

10.092 
10.112 
10.132 

20  55  24.3 

21  6     2.9 

21   16  19.7 

+  27.06 
26.15 
25.24 

3  17.46 
3  ".56 
3     5.20 

0.236 
0.255 
0.275 

4  10  33.58 

4  14  30.14 
4  18  26.69 

Sat. 
SUN. 
Mon. 
■  Tues. 

28 
29 
30 

31 

4  19  24.88 
4  23  28.73 
4  27  33.03 
4  31  37.77 

10.151 
10.170 
10.188 

I0.206 

21  26  14.4 
21  35  46.9 
21  44  56.9 

21  53  44.3 

+  24.32 

23.39 
22.45 
21.50 

2  58.36 
2  51.07 

2  43.33 
2  35.15 

0.295 

0.314 
0.332 

0.350 

4  22  23.25 
4  26  19.80 
4  30  16.36 
4  34  12.92 

Wed.    32 

4  }S  42.93_ 

emidUmeter  for  m« 
[«B  +  prefiMd  CO  til 
Basing. 

10.224 

Mn  noon  nu 
0  hourly  ehj 

N.22     2     8.9 

+  20.55 

2  26.54 

0.367 

4  38     9.47 

NoTB.— The  ft 

Thed 

incr 

»j  be  atsnmed  the  ■ 
■nee  of  declination  i 

ame  ai  tha 
ndicatet  thj 

t  for  apparent 
at  north  declin 

noon. 
ations  are 

Diff.  for  I  Hoar, 

+9*.8565 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

= h- 

THE  SUN'S 

■ 

a 

d 

o 

S 

o 
•3 

O 

(d 
Q 

I 
2 

3 

cd 

0 
>% 

cd 
Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
2  Hour. 

Mean  Time 

of 

Sidereal  Nooa 

TRUE  LONGITUDE. 

DiflE.  for 
z  Hour. 

LATITUDE. 

X 

X' 

122 
123 
124 

0       >        " 

40  40   29.3 

41  38    38.9 

42  36   47.0 

»                 M 
40        15.2 
38        24.8 
36        32.7 

145-44 
145-37 
145-31 

+  0.13 
0.18 
0.21 

0.003  4450 

0-003  5540 
0.003  6625 

+  45.5 
45.3 
45.1 

h 
21 

21 

21 

m        s 

20  33-37 
16  37.47 

12  41.56 

4 

5 
6 

125 
126 

127 

43  34  53-6 

44  32  58.7 

45  31     2.4 

34  39-2 
32  44-2 
30  47.8 

145-24 
145.18 

145.12 

+  0.19 
0.16 
O.I  I 

0.003  7703 
0.003  8773 
0.003  9832 

+  44.8 
44.4 

43.9 

21 
21 
21 

8  45-65 
4  49-74 
0  53-84 

7 

8 

9 

128 
129 
130 

46  29     4.7 

47  27     5-6 

48  25     5.2 

28  49.9 
26  50.8 
24  50.2 

145-07 
145.01 

144-95 

+  0.02 

—  0.08 

0.19 

0.00^40881 

0.004  ^9^7 
0.004  2940 

+  43.4 
42.9 

4^.3 

20 
20 
20 

56  57.93 
53     2.02  i 
49     6.1 1  1 

lO 

II 

12 

131 
132 

133 

49  23     3-5 

50  21     0.4 

51  18  55.9 

22  48.3 
20  45.1 
18  40.5 

144.89 
144.84 
144.79 

—  0.31 
0.43 

0.56 

0.004  3948 
0.004  4940 
0.0045915 

+  41.7 
41.0 

40.3 

20 
20 
20 

45  10.20 
41   14.29 
37  18.38 

13 
H 
15 

134 

135 
136 

52  16  50.1 

53  14  42.9 

54  12  34.3 

16  34.6 

14  27.3 
12  18.5 

144-73 
144.67 

144.61 

—  0.67 
0.76 
0.83 

0.004  ^872 
0.004  7809 
0.004  8727 

+  39-5 
38.7 
37.8 

20 
20 
20 

33  22.47  , 
29  26.56 
25  30.65 

i6 
1  17 

i8 

137 

138 
139 

55  10  24.3 

56  8  12.7 

57  5  59.6 

10     8.3 
7  56.6 
5  43.4 

144-55 
144.49 

144.42 

0.88 
0.90 
0.88 

0.004  9624 
0.005  0501 
0.005  1357 

+  37-0 
36.1 

35.3 

20 
20 
20 

21  34.75 
17  38.84 

13  42.93 

19 

1    20 
21 

140 
141 
142 

58  3  45-0 

59  I  28.7 

59  59  IO-8 

.  3  28.6 

I   12.2 

58  54-2 

144.36 
144.29 
144.22 

—  0.84 
0.77 
0.68 

0.005  2193 
0.005  3010 
0.005  3809 

+  34.5 
33-7 
32-9 

20 
20 
20 

9  47.02 

5  51.11 
I  55-20 

1    22 

1  23 

24 

143 
144 

145 

60  56  51.3 

61  54  30-3 

62  52     7.6 

56  34.6 

54  13-4 
51  50-6 

144.15 
144.09 
144.03 

-  0-55 
0.42 

0.28 

0.005  4591 
0.005  5357 
0.005  6108 

-f  32.2 
31.6 
31.0 

19 
19 
19 

57  59.29 
54     3-38 
50     7.47 

1    ^5 
1    26 

■    27 

146 

147 
148 

63  49  43-5 

64  47  17.9 

65  44  51.0 

49  26.3 

47     0.6 

44  33.5 

143.97 

143-91 
143.85 

—  0.14 

—  0.0 1 
-|-  o.io 

0.005  6846 
0-005  7571 
0.005  8285 

+  30.5 
30.0 

29.5 

19 
19 
19 

46  11. 56 
42  15-65 
38  19-74 

'    28 
1    29 

,    30 
31 

149 
152 

66  42  22.8 

67  39  53-5 

68  37  23.0 

69  34  51.6 

42     5.2 

39  35-7 
37     5-0 
34  33-5 

143-80 

143-75 

143-71 
143.67 

+  0.18 

0.24 
0.26 

0.25 

0.005  8987 
0.005  9679 
0.006  0359 
0.006  1027 

+  29.0 
28.6 
28.1 
27.6 

19 
19 
19 
19 

34  23.83 
30  27.92 
26  32.01 
22  36.10 

32 

153 

70  32   19.2 

32     i.o 

umn  A  are  ref< 
re  referred  to  1 

143-63 

erred  to  th( 
the  mean  ec 

+  0.23 

0.006  1683 

+  27.1 

to,  while 
Sesselian 

1 
19    18    40.19 

Diff.  for  z  Hour, 
—  9\8296. 
(Table  II.) 

NOTl 

t.— The  1 
thos 
ficU 

ongitudes  in  the  col 
(6  in  the  column  X'  a 
tious  year. 

3  true  equinox 
luinox  of  the  b 

of  their  own  da 
eginning  of  the  I 

IV. 
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GREENWICH 

MEAN  TIME. 

^ 

• 

THE 

MOON'S 

o 
o 

2 

o 

■fl 

o 

SEMIDIAMETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.  for 
X  Honr. 

Midnight. 

Diff.  for 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hoar. 

Noon. 

I 
2 

3 

* 

15 
15 
15 

48.2 

35.8 
23.4 

15   42.1 

15    29.5 
15    17.5 

57  54-2 
57     8.4 
56  22.8 

-  1.85 
1.92 
1.84 

1            n 

57  31.5 
56  45.3 
56     1.2 

-  1. 91 
1.90 

1.75 

h      m 
13    52.5 

14  45-6 

15  37.4 

m 
2.23 

2.19 

2.12 

d 
156 
16.6 
17.6 

4 

5 
6 

15 
15 

II. 9 
2.3 

54-9 

15     6.8 
14  58.2 
14  52.2 

55  40-8 

55     5.3 
54  38.2 

-  1.63 
0.93 

55  22.1 
54  50-6 
54  28.3 

-  1.48 

I-I3 
0.72 

i6  27.4 

17  15.4 

18  1.5 

2.04 
1.96 
1.89 

18.6 
19.6 
20.6 

7 
8 

9 

50.2 
48.3 
49.1 

14  48.9 

14  48.3 
14  50-5 

54  20.9 
54  13.9 
54  17- 1 

—  0.50 
-0.08 
+  0.34 

54  16. 1 
54  14-2 
54  22.3 

—  0.29 
+  0.13 

0.53 

18  46.0 

19  29.4 

20  12.3 

1.83 
1.80 
1.79 

21.6 
22.6 
23.6 

lO 

II 

12 

H 
15 

52.6 

58.4 
6.0 

14  55.2 

15  2.0 
15   IO-3 

54  29.9 

54  51-0 

55  18.9 

+  0.71 
1.03 
1.27 

54  39.5 

55  4-2 
55  34-8 

+  0.88 
1. 16 
1.36 

20  55-4 

21  39-4 

22  25.0 

1. 81 
1.86 
1.94 

24.6 
25.6 
26.6 

13 
15 

15 
15 

14.8 
24.4 
34-0 

15  19.6 
15  29.2 
15  38.6 

55  51-5 

56  26.6 

57  1.8 

+  1.42 
1.48 

1-43 

56     8.9 

56  44-3 

57  18.7 

+  1.46 
1.46 
1.38 

23  12.6 

6 
0     2.9 

2.04 
2.14 

27.6 

28.6 

0.0 

i6 

17 
i8 

15 
15 
15 

43.0 
51.0 

57.8 

15  47.2 

15  54-6 

16  0.7 

57  35.0 

58  4.5 
58  29.3 

+  1. 31 
I-I3 
0-93 

57  50.3 

58  17.6 

58  39.8 

+  1.23 
1.04 
0.82 

0  55-6 

1  50-5 

2  46.8 

2.25 
2.32 
2.36 

I.O 

2.0 

3.0 

19 

20 
21 

16 
16 
16 

3.1 

7.1 
9.6 

16     5.3 

16     8.5 
16  10.4 

58  48.9 

59  3.3 
59  12.7 

+  0.70 
0.49 
0.29 

58  56.8 

59  8.6 
59  15.6 

•f  0.60 

0.39 
+  0.19 

3  43.4 

4  39.4 

5  34-2 

2.35 
2.31 

2.25 

4.0 

5.0 

6.0 

22 

23 
24 

16 
16 
16 

10.8 

10.8 

9.2 

16    II.O 

16  10.2 
16     7.9 

59  17.2 
59  16.9 
59  1 1-3 

+  0.09 
—  0.12 

0.35 

59  17.7 
59  14.8 

59     6.3 

—  0.01 
0.23 
0.47 

6  27.6 

7  19.8 

8  11.5 

2.20 
2.16 
2.15 

7.0 

8.0 

9.0 

25 
26 

27 

16 
16 

15 

6.2 

1.4 

54-9 

16     3.9 

15  58.3 
15  5I-0 

58  59-9 
58  42.4 
58  18.5 

—  0.60 
0.86 
I. II 

58  51.9 
58  31-2 

58     4-4 

-0.73 
0.99 
1.23 

9     3-0 

9  55-0 

10  47-5 

2.16 
2.18 
2.20 

1 0.0 

II.O 

12.0 

28 

29 
30 
31 

15 

IS 
15 

46.8 

37-6 
27.6 
17.6 

15  42.3 
15  32.6 
15  22.6 
15  12.8 

57  49.0 

57  15.0 
56  38.4 

56     1.6 

-1.33 
1.48 

1-54 
1.50 

57  32.4 
56  56.9 

56  19-9 
55  43.9 

—  1.42 
1.52 
1-53 
1-43 

11  40.7 

12  33-9 

13  26.5 

14  17.9 

2.20 
2.20 
2.17 
2.10 

I3-0  , 
14.0  1 

15.0 

16.0  j 

1 

32 

15 

8.2 

15     3.9 

55  27.1 

-1.35 

55  11-6 

—  1.24 

15     7.4 

2.02 

17.0 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION. 

Hour 

Right 

Dlff.  for 

Decl  inatlon. 

DiflLfor 

Hour. 

Right 

Di«f.for 

Declination. 

Diff.  for 

*A^#»AA  • 

Ascention. 

z  Minute. 

•^**^# 

zMinnte. 

Atcenaion. 

z  Minute. 

1  Minute. 

S 

UNDA\ 

'     I. 

• 

TUESDAY  3. 

h 

m 

s 

s 

0 

c 

w 

M 

h 

m        s 

s 

0 

f             u 

§1 

0 

15 

58 

33.29 

2.3343 

S.I5 

47 

16.8 

5.55X 

0 

17 

48   50.28 

2.2557 

S.18 

16  44.8 

0.669 

I 

i6 

o 

52.73 

2.3238 

15 

52 

46.9 

5.452 

I 

17 

51      5.55 

2.3533 

18 

17  22.0 

0.570 

2 

i6 

3 

12.14 

2.3233 

15 

58 

II. 0 

5.353 

2 

17 

53  20.67 

2.2508 

18 

17  53.2 

0.470 

3 

i6 

5 

31.52 

2.3227 

16 

3 

29.2 

5.253 

3 

17 

55  35.64 

2.2483 

18 

18  18.4 

0.371 

4 

i6 

7 

50.87 

2.3221 

16 

8 

41.4 

5.154 

4 

17 

57  50.47 

2.2459 

18 

18  37.7 

0.373 

5 

i6 

lO 

10.17 

2.3213 

16 

13 

47.7 

5.054 

5 

18 

0     5.15 

2.2434 

18 

18  5I.I 

0.174 

6 

i6 

12 

29.43 

2.3207 

16 

18 

47.9 

4.953 

6 

18 

2  19.68 

2.2409 

18 

18  58.6 

-0.077 

7 

i6 

14 

48.65 

2.3200 

16 

23 

42.1 

4.853 

7 

18 

4  34.06 

3.2383 

18 

19   0.3 

+  0.021 

8 

i6 

17 

7.83 

2.319a 

16 

28 

30.2 

4.752 

8 

18 

6  48.28 

2.2357 

18 

18  56.1 

0.119 

9 

i6 

19 

26.96 

2.3184 

16 

33 

12.3 

4.65X 

9 

18 

9     2.34 

2.2331 

18 

18  46.0 

0.216 

lO 

i6 

21 

46.04 

2.3176 

16 

37 

48.3 

4.550 

10 

18 

II   16.25 

2.2305 

18 

18  30.2 

0.313 

II 

i6 

24 

5.07 

2.3167 

16 

42 

18.3 

4.448 

II 

18 

13  30.00 

2.2278 

18 

18  8.5 

0.409 

12 

i6 

26 

24.04 

2.3x58 

16 

46 

42.1 

4.346 

12 

18 

15  43.59 

2.2251 

18 

17  41. 1 

0.505 

13 

i6 

28 

42.96 

2.3148 

16 

50 

59.8 

4.244 

13 

18 

17  57.01 

2.2223 

18 

17   7.9 

0.60X 

14 

i6 

31 

1. 81 

2.3138 

16 

55 

II. 4 

4.142 

14 

18 

20  10.27 

2.2197 

18 

16  29.0 

0.696 

15 

i6 

33 

20.61 

2.3127 

16 

59 

16.9 

4.040 

15 

18 

22  23.37 

2.2168 

18 

15  44-4 

0.791 

i6 

i6 

35 

39.34 

2.31x6 

17 

3 

16.2 

3.938 

16 

18 

24  36.29 

2.2140 

18 

14  54.1 

0.885 

17 

i6 

37 

58.00 

2.3105 

17 

7 

9.4 

3.836 

17 

18 

26  49.05 

2.2112 

18 

13  58.2 

0.979 

i8 

i6 

40 

16.60 

2.3093 

17 

10 

56.5 

3.733 

18 

18 

29     1.64 

2.3083 

18 

12  56.6 

1.073 

19 

i6 

42 

35.12 

2.3081 

17 

14 

37.4 

3.630 

19 

18 

31   14.05 

3.3054 

18 

11  49.4 

1.166 

20 

i6 

44 

53.57 

2.3068 

17 

18 

12. 1 

3.537 

20 

18 

33  26.29 

2.2026 

18 

10  36.7 

1.258 

21 

i6 

47 

11.94 

2.3056 

17 

21 

40.6 

3.424 

21 

18 

35  38.36 

2.1997 

18 

9   18.4 

1.352 

22 

i6 

49 

30.24 

2.3043 

17 

25 

3.0 

3.332 

22 

18 

37  50.25 

3.1968 

18 

7  54-5 

X.443 

23 

i6 

51 

48.45 

2.3028 
[ONDA^ 

S.I7 

^   2. 

28 

19.2 

3.218 

23 

18 

40     1.97 
WE 

3.Z938 
DNESE 

S.18 

>AY  4 

6  25.2 

• 

X.534 

0 

i6 

54 

6.58 

a. 3014 

S.17 

31 

29.2 

3.XI5 

0 

18 

42  13.51 

2.1908 

S.18 

4  50.4 

1.625 

I 

i6 

56 

24.62 

2.3000 

17 

34 

33.0 

3.013 

I 

18 

44  24.87 

2. 1878 

18 

3   10.2 

1.716 

2 

i6 

58 

42.58 

2.2985 

17 

37 

30.7 

3.910 

2 

18 

46  36.05 

2. 1848 

18 

1   24.5 

T.807 

3 

17 

I 

0.44 

3.2969 

17  40 

22.2 

2.807 

3 

18 

48  47.05 

2.1818 

17 

59  33.4 

1.896 

4 

17 

3 

18.21 

2.2953 

17 

43 

7.5 

2.703 

4 

18 

50  57.87 

2.1788 

17 

57  37.0 

1.984 

5 

17 

5 

35.88 

2.3937 

17 

45 

46,6 

2.601 

5 

18 

53     8.51 

2.1758 

17 

55  35.3 

2.073   1 

6 

17 

7 

53.45 

2.2921 

17 

48 

19.6 

3.498 

6 

18 

55  18.96 

2.1727 

17 

53  28.2 

2.162 

7 

17 

10 

10.93 

2.290* 

17 

50 

46.4 

3.395 

7 

18 

57  29.23 

2.1696 

17 

51   15.9 

2.249 

8 

17 

12 

28.30 

2.2886 

17 

53 

7.0 

2.392 

8 

18 

59  39.31 

2.1665 

17 

48  58.3 

2.337 

9 

17 

14 

45-56 

2.2868 

17 

55 

21.4 

3. 189 

9 

19 

I  49.21 

2.1634 

17 

46  35.5 

2.423   ' 

lO 

17 

17 

2.72 

2.2851 

17 

57 

29.7 

2.087 

10 

19 

3  58.92 

2.1603 

17 

44     7.5 

2.510 

II 

17 

19 

19.77 

2.2832 

17 

59 

31-9 

1.985 

II 

19 

6     8.45 

2. 1572 

17 

41  34.3 

2.596 

12 

17 

21 

36.70 

2.2813 

18 

I 

27.9 

X.883 

12 

19 

8  17.79 

2.1541 

17 

38  56.0 

2.681 

13 

17 

23 

53.52 

2.2793 

18 

3 

17.8 

1.781 

13 

19 

10  26.94 

2.1509 

17 

36  12.6 

2.765 

14 

17 

26 

10.22 

2.2773 

18 

5 

1.6 

1.678 

14 

19 

12  35.90 

3.1478 

17 

33  24.2 

2.849 

15 

17 

28 

26.80 

2.2753 

18 

6 

39.2 

1.577 

15 

19 

14  44.67 

2.1446 

17 

30  30.7 

2.933 

i6 

17 

30 

43.26 

2.2733 

18 

8 

10.8 

X.475 

16 

19 

16  53.25 

2. 1413 

17 

27  32.2 

3.017   , 

17 

17 

32 

59.59 

2.37x2 

18 

9 

36.2 

1.373 

17 

19 

19     1.63 

2.1383 

17 

24  28.7 

3.X00  1 

i8 

17 

35 

15.80 

2.2691 

18 

10 

55.6 

X.273 

18 

19 

21     9.83 

3.1351 

17 

21  20.2 

3.182 

19 

17 

37 

31.88 

2.2669 

18 

12 

8.9 

X.172 

19 

19 

23  17.84 

2.1319 

17 

18     6.9 

3.263 

2b 

17 

39 

47.83 

2.2647 

18 

13 

16.2 

1.071 

20 

19 

25  25.66 

2.1287 

17 

14  48.6 

3-345 

21 

17 

42 

3.65 

2.2625 

18 

14 

17.4 

0.969 

21 

19 

27  33.28 

2. 1255 

17 

11  25.5 

3.425 

22 

17 

44 

19.33 

2.2602 

18 

15 

12.5 

0.869 

22 

19 

29  40.72 

2. 1223 

17 

7  57.6 

3.505 

23 

17 

46 

34.87 

3.2579 

18 

16 

1.7 

0.769 

23 

19 

31  47.96 

2. I 191 

17 

4  24.9 

3.584 

24 

17 

48 

50.28 

3.3557 

S.18 

16 

44.8 

0.669 

24 

19 

33  55.01 

2.1x59 

S.17 

0  47.5 

3.663 

VL 
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GREENWICH 

MEAN 

TIME. 

THE  MOON*S 

RIGHT  ASCENSION  AND  DECLINATION. 

'  Hour. 

RiCht 

Diff.  (or 

Declinmtion. 

Diff.  for 

Hour. 

RiRht 

Diff.  for 

Dectinstion. 

Diff.  for 

Ascension. 

I  Minate. 

I  Minute. 

Ascension. 

1  Minute. 

I  Minute. 

Th 

rURSDi 

\Y  5. 

SATURDAY  7. 

h 

m 

s 

• 

• 

r 

•» 

w 

h 

m        s 

s 

• 

f 

*t 

»» 

O 

X9 

33 

55.01 

9.  "59 

S.17 

0 

47.5 

S.663 

0 

21 

II    58.80 

1.9765 

S.I2 

44 

15.5 

6.818 

I 

19 

36 

1.87 

S.tI28 

16 

57 

5.3 

3.74a 

I 

21 

13    57.32 

1.9741 

12 

37 

24.9 

6.870 

2 

19 

38 

8.54 

9.1096 

16 

53 

18.5 

3.8ao 

2 

21 

15    55.69 

1.9718 

12 

30 

31.1 

6.923 

3 

19 

40 

15.02 

a. 1063 

16 

49 

26.9 

3.898 

3 

21 

17    53.93 

1.9695 

12 

23 

34.2 

6.974 

4 

19 

42 

21.30 

2.1032 

16 

45 

30.8 

3.974 

4 

21 

19   52.03 

1.9672 

12 

16 

34.2 

7.025 

5 

19 

44 

27.40 

2.1001 

16 

41 

30.0 

4.051 

5 

21 

2X    49.99 

1.9649 

12 

9 

31.2 

7.075 

6 

19 

46 

33.31 

S.096B 

16 

37 

24.7 

4.126 

6 

21 

23   47.82 

1.9627 

12 

2 

25.2 

7.125 

7 

19 

48 

39.02 

2.0937 

16 

33 

14. 9 

4.aot 

7 

21 

25   45.52 

1.9605 

II 

55 

16.2 

7.J75 

8 

»9 

50 

44.55 

2.0906 

16 

29 

0.6 

4.276 

8 

21 

27    43.08 

1*9583 

II 

48 

4.2 

7.«a4 

9 

19 

5* 

49.89 

2.0874 

16 

24 

41.8 

4.350 

• 

9 

21 

29   40.52 

1.956a 

II 

40 

49.3 

7.27a 

lO 

19 

54 

55.04 

a. 0843 

16 

20 

18.6 

4.4*3 

10 

21 

31    37.83 

1.954* 

II 

33 

31.6 

7.3*0 

II 

19 

57 

0.00 

2.0B11 

16 

15 

51.0 

4.497 

11 

2: 

33  35.02 

i.95« 

II 

26 

10.9 

7.36B 

1 

12 

19 

59 

4.77 

2.0779 

16 

II 

19.0 

4.5«9 

12 

21 

35  32.09 

1.950a 

II 

18 

47.4 

7.415 

U 

20 

I 

9.35 

S.0748 

16 

6 

42.7 

4.641 

13 

21 

37  29.04 

1.9482 

II 

II 

21. 1 

7.461   1 

H 

20 

3 

13.75 

2.0718 

16 

2 

2.1 

4.71a 

14 

21 

39  25.87 

1.9462 

II 

3 

52.1 

r.507 

15 

20 

5 

17.97 

S.0687 

15 

57 

17.2 

4.783 

15 

21 

41   22.58 

1.9443 

10 

56 

20.3 

7.553 

:    i6 

20 

7 

21.99 

2.0655 

15 

52 

28.1 

4.853 

16 

21 

43  19.18 

z.94a4 

10 

48 

45.8 

7.598 

!    17 

20 

9 

25.83 

2.06SS 

15 

47 

34.8 

4'9«3 

17 

21 

45   15.67 

1.9406 

10 

41 

8.6 

7.642 

.     iH 

20 
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([      Perigee 22  10.5 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  l. 

p.  L. 

p.  l. 

P.  L. 

of 

Name  and  Direction    1 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXb 

of 

of  Object. 

Diff. 

DifF. 

Diff. 

Diff. 

e         t         n 

0              >               H 

0 

• 

n 

0       • 

t 

I 

Regulus 

W. 

92  14  49 

8479 

93  56  32 

2494 

95 

37 

54 

3509 

97  18 

55 

3534 

Spica 

W. 

38  49  42 

4503 

40  30  51 

2516 

42 

II 

42 

2530 

43  52 

14 

3543 

a  Aquilae 

E. 

61   23     3 

3055 

59  53  58 

3090 

58 

25 

36 

3127 

56  57 

59 

3167 

Saturn 

E. 

79  34  33 

2500 

77  53  19 

2515 

76 

12 

27 

2530 

74  31 

55 

8545 

Fomalhaut 

E. 

93   16     0 

3839 

91  42  23 

2853 

90 

9 

4 

2868 

88  36 

4 

2884 

a  Pegasi 

E. 

108  23  28 

274X 

106  47  42 

2750 

105 

12 

9 

2761 

103  36 

50 

2773 

2 

Spica 

W. 

52  10     7 

2614 

53  48  43 

2629 

55 

26 

58 

3645 

57     4 

52 

2659 

a  Aquilae 

E. 

49  52  45 

3406 

48  30  35 

3465 

47 

9 

32 

3527 

45  49 

38 

3595 

Saturn 

E.. 

66  14  35 

3624 

64  36  12 

2640 

62 

58 

II 

2655 

61  20 

31 

2672 

Fomalhaut 

E. 

80  56  20 

397a 

79  25  32 

2991 

77 

55 

8 

3012 

76  25 

10 

3032 

a  Pegasi 

E. 

95  44  18 

a839 

94  10  41 

2854 

92 

37 

23 

2869 

91     4 

24 

2884 

3 

Spica 

W. 

65     9  23 

3734 

66  45  18 

3749 

68 

20 

53 

2764 

69  56 

8 

2778 

Antares 

W. 

21   13  54 

3185 

22  40  21 

3142 

24 

7  40 

3110 

25  35 

38 

3085 

Saturn 

E. 

53  17  34 

3751 

51  42     2 

2767 

50 

6 

51 

2783 

48  32 

I 

3798 

Fomalhaut 

E. 

69     2     I 

3148 

67  34  49 

3x73 

66 

8 

6 

3x98 

64  41 

55 

3225 

a  Pegasi 

E. 

83  24  31 

2966 

81  53  35 

3983 

80 

23 

I 

3000 

78  52 

48 

3018 

Sun 

E. 

135     2     7 

3077 

133  33  29 

3092 

132 

5 

10 

3x09 

130  37 

II 

3124 

4 

Spica 

W. 

77  47  45 

3848 

79  21   II 

2862 

80 

54 

19 

3874 

82  27 

II 

2887 

Antares 

W. 

33     0  49 

3035 

34  30  19 

3032 

35 

59 

52 

3032 

37  29 

25 

3033 

Saturn 

E. 

40  42  53 

3876 

39  10     3 

3891 

37 

37 

33 

3905 

36     5 

21 

3920 

Fomalhaut 

E. 

57  39  12 

3373 

56  16  25 

3407 

54 

54 

16 

3442 

53  32 

47 

3479 

a  Pegasi 

E. 

71  27  16 

3109 

69  59  17 

3128 

68 

31 

41 

3148 

67     4 

29 

3x67 

Jupiter 

E. 

95  20  29 

3915 

93  48  29 

2928 

92 

16 

46 

2942 

90  45 

20 

3955 

Sun 

E. 

123  21  48 

3x99 

121  55  37 

3313 

I20 

29 

43 

3226 

119     4 

5 

3240 

5 

Spica 

W. 

90     7  32 

9946 

91  38  52 

3957 

93 

9 

59 

3968 

94  40 

52 

1 
2978 

Antares 

W. 

44  56  24 

3053 

46  25  33 

3056 

47 

54 

36 

3062 

49  23 

32 

3067  1 

Saturn 

E. 

28  29     8 

9997 

26  58  52 

3013 

25 

28 

55 

3039 

23  59 

18 

3047 

Fomalhaut 

E. 

46  56  II 

3694 

45  39  17 

3745 

44 

23 

17 

3800 

43     8 

15 

3859 

a  Pegasi 

E. 

59  54  22 

3370 

58  29  35 

3291 

57 

5 

13 

33x4 

55  41 

18 

3337  1 

Jupiter 

E. 

83  12     9 

3015 

81  42  15 

3026 

80 

12 

34 

3037 

78  43 

7 

3<H7 

Sun 

E. 

III  59  49 

3303 

no  35  41 

33x5 

109 

II 

47 

3336 

107  48 

6 

3337 

6 

Antares 

W. 

56  46  39 

3093 

58  14  57 

3097 

59  43 

10 

3101 

61   II 

x8 

3x06 

a  Pegasi 

E. 

48  48  38 

3467 

47  27  37 

3497 

46 

7 

9 

3539 

44  47 

17 

3563 

Jupiter 

E. 

71   18  46 

309X 

69  50  25 

3098 

68 

22 

13 

S103 

66  54 

10 

31x2 

Sun 

E. 

100  52  35 

3384 

99  30     0 

3393 

98 

7 

34 

3400 

96  45 

17 

3406 

7 

Antares 

W. 

68  30  45 

3x33 

69  58  27 

3x34 

71 

26 

7 

3x37 

72  53 

44 

3x28 

Jupiter 

E. 

59  35  41 

3x38 

58     8  17 

3141 

56 

40 

57 

3144 

55  13 

41 

3x47 

Sun 

E. 

89  55  38 

3433 

88  33  59 

3438 

87 

12 

26 

3441 

85  50  56 

3444 

8 

Antares 

W. 

80  IX  30 

3130 

81  39     3 

3x39 

83 

6 

37 

3X39 

84  34 

12 

3x38 

a  AquilsB 

W. 

37  48     I 

4436 

38  52  59 

4340 

39 

59 

15 

4363 

41     6 

42 

4x93 

XIV. 
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GREENWICI4  MEAN  TIME. 

» 

.  LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

P.  L, 

of 

Diff. 

XVh 

p.  L. 

Of 

Diff. 

XVIIIh 

p.  L. 

of 
Diff. 

XXIh 

P.  L. 

of 
Diff. 

o         t         n 

0       * 

M 

0 

t           n 

0 

t      tt 

I 

Regulus 

W. 

98  59  35 

aS39 

100   39 

54 

2555 

102 

19     51 

2370 

103 

59  27 

2585 

Spica 

W. 

45  32  28 

2557 

47   12 

22 

2571 

48 

51  57 

2585 

50 

31   12 

2600 

a  Aquilse 

E. 

55  31   10 

3ao9 

54     5 

12 

3253 

52 

40     6 

3301 

51 

15  56 

3352 

Saturn 

E. 

72  51  44 

3561 

71   II 

55 

2576 

69 

32  27 

2591 

67 

53  20 

2607 

Foiiialhaut 

E. 

87     3  24 

9900 

85  31 

5 

2916 

83 

59     7 

2935 

82 

27  32 

2953 

a  Pegasi 

E. 

102     I  47 

2785 

100  26 

59 

2798 

98 

52  28 

2811 

97 

18  14 

2825 

2 

Spica  "^ 

W. 

58  42  27 

a675 

60  19 

41 

2G90 

61 

56  35 

2705 

63 

33     9 

2720 

a  Aquilse 

E. 

44  30  58 

3667 

43   13 

36 

3747 

41 

57  38 

3833 

40  43   10 

3926 

Saturn 

E. 

59  43   13 

2687 

58     6 

16 

2704 

56 

29  41 

2720 

54 

53  27 

2735 

Fomaihaut 

E. 

74  55  37 

3054 

73  26 

31 

3077 

71 

57  53 

3x00 

70 

29  43 

3x23 

a  Pegasi 

E. 

89  31  44 

2900 

87  59 

25 

2916 

86 

27  26 

2932 

84 

55  48 

2949 

3 

Spica 

W. 

71  31     5 

2793 

73     5 

42 

2807 

74 

40     I 

2821 

76 

14     2 

2835 

Antares 

W. 

27     4     6 

3066 

28  32 

57 

3053 

30 

2     4 

3043 

31 

31  23 

3038 

Saturn 

E. 

46  57  31 

a6i4 

45  23 

21 

2830 

43 

49  32 

2845 

42 

16     3 

2860 

Fomaihaut 

E. 

63  16  15 

3253 

61  51 

8 

328a 

60 

26  35 

33x1 

59 

2  36 

334  X 

a  Pegasi 

E. 

77  22  57 

3035 

75  53 

28 

3053 

74 

24  21 

3072 

72 

55  37 

3091 

Sun 

E. 

129     9  30 

3138 

127  42 

7 

3154 

126 

15     3 

3x69 

124 

48  17 

3x83 

4 

Spica 

W. 

83  59  46 

2900 

85  32 

5 

2912 

87 

4     9 

2924 

88 

35  58 

2935 

Antares 

W. 

38  58  57 

3036 

40  28 

25 

3039 

41 

57  50 

3043 

43 

27  10 

3048 

Saturn 

E. 

34  33  28 

2936 

33     I 

55 

2950 

31 

30  40 

2966 

29 

59  44 

298X 

Fomaihaut 

E. 

52  II  59 

3516 

50  51 

53 

3557 

49 

32  32 

3599 

48 

13  57 

3645 

a  Pegasi 

E. 

65  37  40 

3x86 

64  II 

14 

3206 

62 

45   12 

3227 

61 

19  35 

3248 

Jupiter 

E. 

89  14  II 

9968 

87  43 

18 

2980 

86 

12  40 

2992 

84 

42  17 

3004 

Sun 

E. 

117  38  43 

3253 

116  13 

37 

3266 

114 

48  46 

3279 

113 

24  10 

3292 

5 

Spica 

W. 

96  II  33 

2987 

97  42 

2 

2997 

99 

12  19 

3006 

100 

42  25 

3014 

Antares 

W. 

50  52  22 

3072 

52  21 

6 

3078 

53 

49  43 

3083 

55 

18  14 

3087 

Saturn 

E. 

22  30     3 

3065 

21     I 

II 

3085 

19 

32  43 

3x08 

18 

4  43 

3x34 

Fomaihaut 

E. 

41  54  14 

3924 

40  41 

18 

3993 

39 

29  31 

4070 

38 

19     0 

4x52 

a  Pegasi 

E. 

54  17  49 

3360 

52  54 

47 

3386 

51 

32   14 

34x2 

50 

10  II 

3439 

Jupiter 

E. 

77  13  52 

3056 

75  44 

49 

3065 

74 

15  57 

3074 

72 

47   16 

3083 

Sun 

E. 

106  24  37 

33*7 

105     I 

20 

3357 

103 

38  14 

3366 

102 

15  19 

3376 

6 

Antares 

W. 

62  39  20 

31ZO 

64     7 

18 

3114 

65 

35  II 

31x7 

67 

3     0 

3x20 

a  Pegasi 

E. 

43  28     2 

3599 

42     9 

26 

3638 

40 

51  33 

3680 

39 

34  25 

3726 

Jupiter 

E. 

65  26  15 

31 18 

63  58 

27 

3124 

62 

30  46 

3x29 

61 

3   II 

3x33 

Sun 

E. 

95  23     7 

3413 

94     I 

5 

34  «9 

92 

39   10 

3424 

91 

17  21 

3430 

7 

Antares 

W. 

74  21  19 

3^29 

75  48 

53 

3130 

77 

16  26 

3x31 

78 

43  58 

1 

313X 

Jupiter 

E. 

53  46  28 

3148 

52  19 

17 

315X 

50 

52     9 

3152 

49 

25     2 

3x52 

Sun 

E. 

84  29  29 

3447 

83     8 

5 

3449 

81 

46  44 

3450 

80 

25  24 

345X 

8 

Antares 

W. 

86     I  48 

3X« 

87  29 

27 

3x33 

88 

57     9 

3x20 

90 

24  54 

31x8 

a  Aquilse 

W. 

42  15  16 

4x27 

43  24 

52 

4069 

44 

35  24 

40x4 

45 

46  50 

3963 

88 


MAY,  1904. 


XV. 


GREENWICH  M^AN  TIME. 

LUNAR  DISTANCES. 

• 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

P.  L. 

of 

Dtff. 

IIl\» 

P.  L. 

of 
Diff. 

Vlh 

P.  L. 

of 
Di£F. 

IXh 

P  L. 

of 
Diff. 

O             >              " 

0       t       »» 

0       t 

tf 

0 

« 

»• 

8 

Jupiter 
Sun 

E. 

E. 

47  57  55 
79     4     5 

3153 
3451 

46   30   49 

77  42  46 

3x53 
345  X 

45     3 
76  21 

43 
27 

3x52 
345X 

43 

75 

36  36 
0     8 

3150 
3449 

9 

Antares 
a  Aquilae 
Saturn 
Jupiter 
Sun 

W. 
W. 
W. 
E. 
E. 

91  52  42 
46  59     6 
19  44  46 
36  20  26 
68   13     I 

3x14 
3917 
3153 
3137 
3437 

93  20  35 

48    12      9 
21    II    52 

34  53     I 
66  51  26 

3X10 

3874 
3x38 

3x34 
3432 

94  48 
49  25 
22  39 
33  25 
65  29 

33 

55 
16 

32 

46 

3x06 
3833 
3125 
3x29 

3429 

96 
50 
24 
31 
64 

16 

40 

6 

57 

8 

35 

23 

55 

57 
2 

3x02 
3796 
31x3 
3124 
3423 

lO 

a  Aquilae 
Saturn 
Jupiter 
Sun 

W. 
W. 
E. 
E. 

57     I  46 
31  28  38 
24  38  28 
57  17  48 

3637 
3061 

3094 
3394 

58   19  40 

32  57  36 
23   10  II 

55  55  24 

361 X 
3050 
3087 
3386 

59  38 
34  26 
21  41 

54  32 

3 

47 
46 

52 

3585 
3040 
3079 
3379 

60 

35 
20 

53 

56 
56 

13 

10 

54 
10 

II 

12 

3559 
3031 
3073 
3372 

II 

a  Aquilae 
Saturn 
Fomalhaut 
Sun 

W. 
W. 
W. 
E. 

67  37  37 
43  26  14 
36  58  30 
46  14  30 

3450 
2978 
4x09 

3339 

68  58  57 

44  56  54 
38     8  23 

44  50  52 

3431 
2968 
4022 
3319 

70  20 
46  27 

39   19 
43  27 

39 

47 

41 

3 

34x1 
2957 
3943 
33x1 

71 

47 
40 

42 

42 

58 

32 

3 

43 
54 
17 

4 

3393 
3946 
387X 
3301 

12 

a  Aquilae 
Saturn 
Fomalhaut 
Sun 

W. 
W/ 

W. 
E. 

78  38     6 
55  38     2 
46  52     3 
35     0  21 

3308 
2889 
3586 
3254 

80     2     8 
57  10  35 
48  10  53 
33  35   16 

3294 

2877 
3540 
3245 

81   26 
58  43 
49  30 
32   10 

27 

24 

33 
0 

3278 
2865 

3497 
3236 

82 
60 

50 
30 

51 
16 

51 
44 

4 

28 

I 
33 

3364 

2853 

3457 
3238 

17 

Sun 
Regulus 

W. 
E. 

26     4  36 
66  53  41 

2814 
2441 

27  38  46 
65  II     5 

280X 
2434 

29   13 
63  28 

13 

18 

2787 
2427 

30 
61 

47 
45 

58 

21 

2775 
3420 

i8 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

38  45  20 

53     8  18 

106  40  15 

2726 
2389 
2394 

40  21  25 

51  24  28 

104  56  32 

27x8 
2384 
2389 

41   57 

49  40 
103   12 

41 
30 

42 

2710 

2379 
2383 

43 
47 

lOI 

34 
56 
28 

8 

25 
43 

3703 
2374 
2378 

19 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

51  38  36 
39   14  24 
92  46  57 

2672 
2354 

2354 

53   15  53 
37  29  43 
91     2   16 

2666 
235X 
2350 

54  53 
35  44 
89  17 

18 
58 
29 

2663 
3348 
2346 

56 
34 
87 

30 
0 

32 

49 

9 

36 

2638 
3346 
2342 

20 

Sun 
Spica 

W. 
E. 

64  39  52 
78  46  57 

3638 
2326 

66  17  56 
77     I  36 

2634 
2324 

67  56 
75  16 

5 
12 

2631 
2322 

69 
73 

34 
30 

18 
44 

3628 

3330 

21 

Sun 
Pollux 
spica 
Antares 

W. 
W. 
E. 
E. 

77  46  16 

27  35   13 
64  42  42 

no  20  10 

26x6 
2693 
23x1 
2362 

79  24  49 

29  12     3 

62  56  59 

108  35  41 

26x5 
2650 
2310 

23S9 

81     3 

30  49 
61   II 

106  51 

24 
50 

14 
7 

26x3 
2614 
2309 
2357 

82 

32 

59 
105 

42 

28 

25 
6 

I 
26 
28 
30 

361 1 
2583 
2309 
2354 

22 

Sun 
Pollux 
Spica 
Antares 

W. 
W. 
E. 
E. 

90  55  35 
40  50  23 

50  36  29 
96  22  39 

2607 
2480 
2309 
2346 

92  34  21 
42  32     4 
48  50  42 
94  37  46 

8606 
2467 
2309 
2345 

94  13 
44  14 
47     4 
92  52 

8 

3 
55 
52 

260S 

2455 
•2310 

2345 

95 
45 
45 
91 

51 

56 

19 

7 

56 

19 

10 

58 

3606 

2446 
83XX 

2344 

23 

Sun 

Pollux 

Regulus 

W. 
W. 
W. 

104     5  52 

54  30  41 
17  32  56 

2607 
S4ZI 
8336 

105  44  37 
56  14     0 

19  18     3 

2608 
2406 
2329 

107  23 

57  57 
21     3 

21 
26 
20 

3610 
2403 
2324 

109 

59 
22 

2 
40 

48 

3 

57 
45 

06x0 
2399 

33flO 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 
5.d 

P.  L. 

1 
P.L. 

P.  L. 

P.L, 

o| 

Name  and  Direction 

Midnight 

of 

XVh 

of 

XVI I  Ih 

of 

XXIb 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

o 

•          m 

•       f      w 

e         t 

H 

e 

f 

H 

8 

Jupiter 

E. 

42 

9  27 

3148 

40  42    16 

3147 

39  15 

3 

3H3 

37 

47 

46 

3141 

Sun 

E. 

73 

38  47 

^47 

72   17   24 

3446 

70  56 

0 

3443 

69 

34 

32 

3440 

9 

Antares 

W. 

97 

44  42 

3096 

99   12  56 

3092 

100  41 

16 

3087 

102 

9 

42 

3081 

a  Aquilae 

W. 

51 

55  29 

3760 

53   II   13 

3727 

54  27 

31 

3695 

55 

44 

23 

3666 

Saturn 

W. 

25 

34  49 

3101 

27     2  57 

3091 

28  31 

18 

3080 

29 

59 

52 

3070 

Jupiter 

E. 

30 

30  17 

3119 

29     2  30 

31x4 

27  34 

37 

3107 

26 

6 

36 

3x01 

Sun 

E. 

62 

46  12 

3418 

61  24  16 

3413 

60     2 

14 

3407 

58 

40 

5 

3400 

lO 

a  Aquilae 

W. 

62 

16  13 

3536 

63  35  57 

3514 

64  56 

6 

3491 

66 

16 

40 

3471 

Saturn 

W. 

37 

25  45 

3020 

38  55  33 

3010 

40  25 

34 

3000 

41 

55 

47 

2989 

Jupiter 

E. 

18 

44  28 

3065 

17  15  35 

3057 

15  46 

33 

3048 

14 

17 

20 

3040 

Sun 

E. 

51 

47  23 

3363 

50  24  24 

3355 

49     I 

16 

3346 

47 

37 

58 

3338 

II 

a  Aquilae 

W. 

73 

5     8 

3375 

74  27  53 

3358 

75  50 

58 

3340 

77 

14 

23 

3325 

1  Saturn 

W. 

49 

30  15 

9935 

51     I  50 

2924 

52  33 

39 

29x2 

54 

5 

43 

2900 

Fomalhaut 

W. 

41 

46     6 

3804 

43     I     4 

3744 

44   17 

5 

3687 

45 

34 

6 

3635 

Sun 

E. 

40 

38  53 

3292 

39  14  32 

3282 

37  50 

0 

3272 

36 

25 

16 

3263 

12 

a  Aquilae 

W. 

84 

15  58 

3250 

85  41     8 

3237 

87     6 

34 

3224 

88 

32 

15 

32x2 

Saturn 

W. 

61 

49  47 

3841 

63  23  22 

2829 

64  57 

12 

2817 

66 

31 

18 

2805 

Fomalhaut 

W. 

52 

12  13 

3419 

53  34     8 

3384 

54  56 

43 

3350 

56 

19 

57 

33x8 

Sun 

E. 

29 

18  57 

3220 

27  53  12 

3213 

26  27 

18 

3206 

25 

I 

16 

3202 

17 

Sun 

W. 

32 

22  59 

«764 

33  58  14 

2753 

35  33 

44 

2744 

37 

9 

26 

2735 

Regulus 

E. 

60 

2   15 

24x3 

58   18  59 

2407 

56  35 

34 

2401 

54 

52 

0 

2395 

i8 

Sun 

W. 

45 

10  44 

2696 

46  47  29 

2690 

48  24 

23 

2683 

50 

I 

26 

2678 

Regulus 

E. 

46 

12  13 

2370 

44  27  55 

9365 

42  43 

30 

2362 

40 

59 

0 

2357 

Spica 

E. 

99 

44  36 

2373 

98     0  22 

2367 

96  16 

0 

2363 

94 

31 

32 

2358 

19 

Sun 

W. 

58 

8  26 

2653 

59  46     9 

2649 

61  23 

58 

2644 

63 

I 

53 

2641 

Regulus 

E. 

32 

15  17 

2344 

30  30  22 

2343 

28  45 

25 

2342 

27 

0 

27 

2342 

Spica 

E. 

85 

47  38 

2339 

84     2  35 

2335 

82  17 

27 

2332 

80 

32 

14 

2329 

20 

Sun 

W. 

71 

12  35 

2626 

72  50  55 

2623 

74  29 

19 

2621 

76 

7 

46 

36x8 

Spica 

E. 

71 

45   13 

2318 

69  59  39 

2316 

68   14 

3 

2314 

66 

28 

24 

23x2 

21 

Sun 

W. 

84 

20  41 

2610 

85  59  22 

3609 

87  38 

5 

2608 

89 

16 

49 

2607 

Pollux 

W. 

34 

7  45 

2556 

35  47  41 

2533 

37  28 

9 

2513 

39 

9 

4 

2496 

Spica 

E. 

57 

39  41 

2309 

55  53  54 

2308 

54.  8 

6 

2307 

52 

22 

17 

2308 

Antares 

E. 

103 

21  49 

2352 

loi  37     5 

2351 

99  52 

19 

2348 

98 

7 

30 

2347 

22 

Sun 

W. 

97 

30  43  J 

2605 

99     9  31 

2605 

100  48 

19 

2606 

102 

27 

6 

3607 

Pollux 

W. 

47 

38  49 

2437 

49  21  31 

2429 

51     4 

25 

2422 

52 

47 

29 

2416 

Spica 

E. 

43 

33  27 

2313 

41  47  46 

2315 

40     2 

8 

23x7 

38 

16 

33 

23S0 

Antares 

E. 

89 

23     3 

2344 

87  38     7 

2344 

85  53 

12 

2345 

84 

8 

18 

2345 

23 

Sun 

W. 

no 

40  44 

2613 

112   19  22 

2614 

113  57 

58 

3615 

115 

36 

32 

9618 

Pollux 

W. 

61 

24  33 

2396 

63     8  13 

9395 

64  51 

55 

2393 

66 

35 

40 

8392 

Regulus 

W. 

24 

34  16 

2316 

26  19  52 

2314 

28     5 

31 

2313 

29 

51 

II 

2313 

90 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

V 

p.  L. 

p.  L. 

p.  L. 

p.  L. 

•st 

Name  and  Direction 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

0 

of  Object. 

Diflf. 

DiflF. 

Diff. 

Diff. 

0      » 

M 

0             '             n 

0       • 

w 

0 

f 

M 

23 

Spica 

E. 

36  31 

3 

2324 

34  45  38 

8327 

33     0 

18 

2333 

31 

15 

6 

2338  i 

Antares 

E. 

82  23 

24 

2346 

80  38  32 

2348 

78  53 

42 

2349 

77 

8 

54 

2351 

1 

24 

Sun 

W. 

117  15 

2 

8621 

118  53  29 

2624 

120  31 

51 

2627 

122 

10 

10 

2630 

Pollux 

W. 

68  19 

26 

2391 

70     3   13 

2391 

71  47 

0 

2391 

73 

30 

47 

2392 

Regulus 

W. 

31  36 

52 

2313 

33  22  33 

2313 

35     8 

13 

2314 

36 

53 

52 

2315 

Antares 

E. 

68  25 

41 

2364 

66  41   15 

2368 

64  56 

55 

2373 

63 

12 

41 

237P 

25 

Pollux 

W. 

82     9 

15 

S402 

83  52  47 

2405 

85  36 

14 

2409 

87 

19 

36 

24x2 

Regulus 

W. 

45  41 

30 

2326 

47  26  51 

2330 

49  12 

7 

2333 

50 

57 

18 

2337 

Antares 

E. 

54  33 

26 

2408 

52  50     3 

2417 

51     6 

52 

2426* 

49 

23 

54 

2435 

a  Aquilae 

E. 

103  16 

48 

a773 

loi  41  45 

2770 

100     6 

38 

2770 

98 

31 

31 

2770 

26 

Pollux 

W. 

95  54 

52 

2438 

97  37  32 

2445 

99  20 

3 

2451 

lOI 

2 

25 

2459 

Regulus 

W. 

59  41 

41 

2360 

61  26  13 

2366 

63   10 

37 

2372 

64 

54 

52 

2378 

Antares 

E. 

40  52 

52 

2499 

39  II  37 

2516 

37  30 

46 

2535 

35 

50 

21 

2556 

a  Aquilse 

E. 

90  36 

24 

2786 

89     I  38 

2792 

87  27 

.  0 

2800 

85 

52 

32 

2808 

27 

Regulus 

W. 

73  33 

49 

2412 

75  17     6 

2421 

77     0 

II 

2429 

78 

43 

5 

2436 

Spica 

W. 

20  21 

51 

2506 

22     2  56 

2501 

23  44 

8 

2497 

25 

25 

25 

2497 

Antares 

E. 

27  36 

51 

2712 

26     0  27 

2760 

24  25 

7 

2818 

22 

51 

2 

2886 

a  Aquilae 

E. 

78     3 

18 

286s 

76  30  14 

2880 

74  57 

29 

2895 

73 

25 

4 

2913 

Saturn 

E. 

98  58 

32 

2419 

97  15  25 

2427 

95  32 

1 

29 

2436 

93 

49 

45 

2443 

28 

Regulus 

W. 

87  14 

31 

2483 

88  56     8 

2492 

90  37 

32 

2502 

92 

18 

42 

2513 

Spica 

w. 

33  51 

II 

2518 

35  31  59 

2524 

37  12 

39 

2531 

38 

53 

9 

2540 

a  Aquilae 

E. 

65  48 

55 

3017 

64  19     3 

3043 

62  49 

44 

3070 

61 

20 

58 

3100 

Saturn 

E. 

85  19 

7 

2489 

83  37  38 

2500 

81  56 

24 

2510 

80 

15 

M 

2520 

Fomalhaut 

E. 

97  52 

II 

2842 

96  18  38 

2850 

94  45 

15 

2858 

93 

12 

2 

2867 

29 

Spica 

W. 

47  12 

36 

2585 

48  51  51 

2596 

50  30 

51 

2607 

52 

9 

36 

26x8 

0  Aquilae 

E. 

54     6 

51 

3*79 

52  42  15 

3323 

51   18 

30 

3371 

49 

55 

40 

3422 

Saturn 

E. 

71  54 

5 

2575 

70  14  35 

2587 

68  35 

22 

2599 

66 

56 

25 

2610 

Fomalhaut 

E. 

85  29 

14 

2924 

83  57  26 

2938 

82  25 

55 

2953 

80 

54 

43 

2967 

a  Pegasi 

E. 

100  27 

49 

2818 

98  53  44 

2827 

97  19 

51 

2836 

95 

46 

10 

2846 

30      spica 

W. 

60  19 

35 

2675 

61  56  48 

2687 

63  33 

45 

2699 

65 

10 

26 

271 1 

Antares 

W. 

16  59 

34 

3400 

18  21  51 

3295 

19  46 

8 

3217 

21 

II 

57 

3157 

Saturn 

E. 

58  45 

47 

3G72 

57     8  30 

2685 

55  31 

30 

2699 

53 

54 

48 

2711 

1 

Fomalhaut 

E. 

73  23 

42 

3054 

71  54  36 

3074 

70  25 

55 

3094 

68 

57 

38 

3x16  1 

a  Pegasi 

E. 

88     I 

17 

2906 

86  29     6 

9920 

84  57 

12 

2933 

83 

25 

35 

2947 

31 

Spica 

W. 

73     9 

49 

2772 

74  44  53 

2785 

76  19 

41 

2797 

77 

54 

13 

2808 

Antares 

W. 

28  34 

22 

3014 

30     4  17 

3003 

31  34 

26 

2996 

33 

4 

44 

2991 

Saturn 

E. 

45  55 

37 

V77 

44  20  39 

2791 

42  45 

59 

2805 

41 

II 

37 

28x8 

Fomalhaut 

E. 

61  43 

8 

3237 

60  17  43 

3265 

58  52 

51 

3294 

57 

28 

33 

3325 

a  Pegasi 

E. 

75  52 

7 

3024 

74  22  24 

3040 

72  53 

I 

3058 

71 

24 

0 

3075  1 

JUPITBR 

E. 

105  43 

37 

S827 

104     9  44 

2840 

102  36 

8 

2852 

lOI 

2 

47 

286s 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

o 

p.  L. 

P.  L. 

p.  L. 

• 

p.  L. 

Day  of 
Monti 

Name  and  Direction 
of  Object. 

Midnight. 

of 
Di^. 

XVh 

of 
Diff. 

XVIIIi^ 

of 
Diff. 

XXIh 

of 
Diff. 

0           t         n 

0       •      .« 

0          ( 

•» 

0 

# 

w 

23      Spica 

E. 

29    30      2 

3345 

27  45     8 

2353 

26    0 

26 

2363 

24 

15 

58 

2375 

Antares 

E. 

75  24     8 

8353 

73  39  25 

2355 

71  54  46 

2358 

70 

10 

II 

2362 

24 

Sun 

W. 

123  48  24 

1634 

125  26  33 

2638 

127     4 

37 

S643 

128 

42 

35 

2646 

• 

Pollux 

W. 

75  14  33 

8393 

76  58  18 

2395 

78  42 

0 

2397 

80 

25 

39 

2399 

Regulus 

W. 

38  39  29 

2317 

40  25     4 

2319 

42  10 

36 

2321 

43 

56 

5 

2324 

Antares 

E. 

61  28  34 

338a 

59  44  34 

2388 

58     0 

42 

2394 

56 

16 

59 

2401 

25 

Pollux 

W. 

89     2  53 

2417 

90  46     4 

2422 

92  29 

8 

2427 

94 

12 

4 

2433 

Regulus 

W. 

52  42  23 

3341 

54  27  23 

2346 

56  12 

16 

2349 

57 

57 

2 

2355 

Antares 

E. 

47  41     9 

8446 

45  58  39 

2457 

^4  16 

25 

2470 

42 

34 

29 

2483 

a  Aquilae 

E. 

96  56  24 

2771 

95  21   18 

2773 

93  46 

15 

2777 

92 

II 

17 

278X 

26  1  Pollux 

W. 

102  44  36 

2467 

104  26  36 

2475 

106     8 

24 

2484 

107 

50 

0 

2492 

Regulus 

W. 

66  38  59 

2385 

68  22  56 

2391 

70     6 

44 

2398 

71 

50 

22 

2405 

Antares 

E. 

34  10  25 

2579 

32  31     I 

2606 

30  52 

14 

2637 

29 

14 

9 

2672. 

a  Aquilae 

E. 

84  18  15 

2817 

82  44     9 

2828 

81   10 

17 

2839 

79 

36 

40 

2851 

27  1  Regulife 

W. 

80  25  48 

2445 

82     8  18 

2455 

83  50 

35 

2463 

85 

32 

40 

2473 

Spica 

W. 

27     6  42 

2499 

28  47  57 

S502 

30  29 

8 

2506 

32 

10 

13 

25x1 

Antares 

E. 

21   18  25 

2970 

19  47  35 

3074 

18  18 

54 

3208 

16 

52 

54 

3380 

a  Aquilae 

E. 

71  53     I 

2931 

70  21  21 

2950 

68  50 

5 

297X 

67 

19 

16 

• 

2993 

Saturn 

E. 

92     7   12 

2453 

90  24  52 

2461 

88  42 

44 

2470 

87 

0 

49 

2480 

28      Regulus 

W. 

93  59  37 

2524 

95  40  17 

2535 

97  20 

42 

2545 

99 

0 

53 

2556 

Spica 

W. 

40  33  27 

2548 

42  13  33 

2557 

43  53 

27 

2567 

45 

33 

8 

2576 

a  Aquilae 

E. 

59  52  48 

3131 

58  25  16 

3164 

56  58 

24 

3200 

55 

32 

15 

3238 

Saturn 

E. 

78  34  38 

2530 

76  54     7 

2541 

75  13 

51 

2552 

73 

33 

50 

2564 

Fomalhaut 

E. 

91  39     I 

2877 

90     6  13 

2888 

88  33 

39 

2899 

87 

I 

19 

agix 

29 

Spica 

W. 

53  48     6 

2629 

55  26  22 

2641 

57     4 

22 

2652 

58 

42 

6 

2663 

a  Aquilae 

E. 

48  33  48 

3477 

47  12  58 

3537 

45  53 

15 

3602 

44 

34 

43 

3672 

Saturn 

E. 

65   17  44 

2622 

63  39  19 

2635 

62     I 

12 

2647 

60 

23 

21 

2660 

Fomalhaut 

E. 

79  23  49 

2983 

77  53  15 

3000 

76  23 

2 

3018 

74 

53 

II 

3035 

a  Pegasi 

E. 

94    12   42 

2857 

92  39  28 

2869 

91     6 

29 

2880 

89 

33 

45 

2893 

30 

Spica 

W. 

66  46  51 

2724 

68  22  59 

2735 

69  58 

52 

2748 

71 

34 

28 

2760 

Antares 

W, 

22  38  58 

31XX 

24     6  54 

3076 

25  35 

33 

3049 

27 

4 

45 

3029 

Saturn 

E. 

52  18  23 

2724 

50  42  15 

2738 

49     6 

25 

2750 

47 

30 

52 

2764 

Fomalhaut 

E. 

67  29  48 

3138 

66     2  25 

3x62 

64  35 

30 

3x86 

63 

9 

4 

32XX 

a  Pegasi 

E. 

81  54  16 

2962 

80  23   15 

2977 

78  52 

33 

2992 

77 

22 

10 

3008 

31 

Spica 

W. 

79  28  30 

2821 

81     2  31 

2833 

82  36 

16 

2845 

84 

9  45 

S856 

Antares 

W. 

34  35     8 

2988 

36     5  36 

2987 

37  36 

5 

2987 

39 

6 

34 

2989 

Saturn 

E. 

39  37  32 

2831 

38     3  44 

2845 

36  30 

15 

2859 

34 

57 

3 

2873 

Fomalhaut 

E. 

56     4  51 

3357 

54  41  45 

3391 

53  19 

18 

3427 

51 

57 

32 

3464 

a  Pegasi 

E. 

69  55  20 

3092 

68  27     I 

3XIX 

66  59 

5 

3x30 

65 

31 

32 

3x50 

Jupiter 

£. 

99  29  43 

0877 

97  56  54 

2889 

96  24 

21 

2901 

94 

52 

3 

29x3 

92 
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I. 


AT  GREENWICH  APPARENT  NOON. 

• 

1 

o 

•2 

o 

cd 
Q 

1 

• 

1 

o 

O 

Q 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diflf.  for 
I  Hour. 

Apparent 
Right  Ascension. 

Diflf.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
X  Hour. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Wed. 
Thur. 
Frid. 

I 
2 

3 

h      m 

4  35 
4  39 
4  43 

42.52 
48.12 

54-13 

8 
10.225 

10.242 

10.259 

0 

N.22 

22 

22 

»         »» 
2      8.1 
10      9.8 

17    48.3 

+  20.55 
19.59 
18.62 

1         n 
15     47.94 
15     47.80 
15     47.66 

68.37 
68.43 

68.48 

m        s 
2    26.55 

2    17.52 
2       8.09 

s 
0.367 

0.384 

0.401 

Sat. 

SUN. 

Mon. 

1 

4 

5 
6 

4 
4 
4 

48 
56 

0.53 

7.30 
14.42 

I  a  274 
10.289 
10.304 

22 
22 
22 

25       3.5 

31    55.3 
38    23.4 

+ 17.65 

16.67 

15.68 

15     47.52 
15     47.39 
15     47.27 

68.53 
68.58 

68.63 

I    58.28 
I    48.09 
I    37.56 

0.417 

0.432 
0.446 

1 
Tues. 

Wed. 

'  Thur. 

1 

7 

8 

9 

5 
5 
5 

0 

4 
8 

21.87 
29.64 

37.70 

10.3x7 
10.330 
10.342 

22 
22 
22 

44  27.8 
50     8.2 
SS  24.6 

+ 14.68 
13.68 

12.68 

15     47.15 

15     47.03 
15     46.92 

68.67 
68.71 
68.74 

I    26.69 

I     4.04 

0.459 
0.472 
0.484 

Frid. 
Sat. 

SUN. 

lO 

II 

12 

5 
5 
5 

12 
16 
21 

46.04 

54.61 

3.42 

10.352 
10.362 
10.371 

23 
23 
23 

0  17.0 

4  45.0 
8  48.7 

+  11.68 

10.67 

9.65 

15     46.81 
15     46.71 
15     46.61 

68.78 
68.81 
68.84 

0  52.29 
0  40.31 
0  28.09 

0.495 
0.504 

0.513 

Mon. 
Tues. 
Wed. 

13 
H 
15 

5 
5 
5 

25 
29 

33 

12.42 
21.59 
30.90 

10.379 
10.385 

10.390 

23 
23 
23 

12  28.0 

15  42.7 
18  32.9 

+    8.63 
7.61 
6.58 

15     46.52 
15     46.43 
15     46.35 

68.86 
68.88 
68.90 

0  15.69 
0     3.11 

0.520 
0.526 
0.532 

0     9.61 

Thur. 
Frid. 

Sat. 

1 

i6 

17 
i8 

5 
5 
5 

37 
41 
45 

40.32 

49.83 
59.40 

10.394 

10.397 
10.399 

23 
23 
23 

20  58.4 
22  59.2 
24  35.2 

+    5.55 
4.52 

3.48 

15     46.27 
15    46.20 
15     46.14 

68.91 
68.92 
68.93 

0  22.44 

0  35.37 
0  48.34 

0.537 
0.540 

0.541 

SUN. 

Mon. 

Tues. 

19 

20 
21 

5 
5 
5 

50 

54 
58 

9.00 
18.61 
28,20 

10.400 
10.400 
10.399 

23 
23 
23 

25  46.5 

26  33.0 

26  54.7 

+    2.45 

1.42 

+    0.38 

15     46.08 
15     46.03 

15     45-98 

68.94 
68.94 
68.94 

I     1.35 
I   14.36 

I  27.36 

0.542 
0.542 

0.541 

Wed. 
Thur. 
Frid. 

22 
23 
24 

6 
6 
6 

2 

6 

10 

37.75 

47.23 
56.63 

ia396 

10.393 
10.390 

23 
23 
23 

26  S^'S 
26  23.6 

25  30.8 

—    0.65 
1.68 
2.71 

15     45.93 
15     45.89 
15     45.85 

68.94 
68.93 
68.92 

I  40.31 

1  53.21 

2  6.02 

0.539 
0.536 

0.531 

Sat. 

1  SUN. 
Mon. 

25 
26 

27 

6 
6 
6 

15 
19 
23 

5.93 
15.10 

24.13 

ia385 
10.379 
10.373 

23 
23 
23 

24  13.4 
22  31. 1 

20  24.2 

-    3.74 

4.77 
5.80 

15     45.81 
15     45.78 
15     45.75 

68.90 
68.89 
68.87 

2  18.72 
2  31.30 

2  43.74 

0.526  1 
0.521  ■ 

0.515 

Tues. 
Wed. 
Thur. 

28 
29 

30 

6 
6 
6 

27 
31 
35 

33-00 
41.69 
50.18 

10.366 
10.358 
10.349 

23 
23 
23 

17  52.7 
14  56.6 

II  36.2 

-    6.82 
7.84 
8.86 

15     45.73 
15     45.71 
15     45.69 

68.85 
68.82 
68.79 

2  56.01 

3  8.12 
3  20.02 

0.508  ' 
0.500 
0.491   ! 

Frid. 

31 

6 

39 

58.45 

10.339 

N.23 

7  51.3 

-   9.88 

15     45.67 

68.76 

3  31.70 

0.482   1 

Note.— The 
The 

8ig 

mean 
sign  - 
n  — b 

time  of  semid 
i-  prefixed  to  ( 
idlcates  that  n 

iiameter  pas 
the  hourly  c 
orth  decline 

ising  the  meridian  may  be  fount 
hange  of  declination  indicates 
itions  are  decreasing. 

1  by  subtractini 
that  north  dec 

KO*.x9fron 
.linationa  i 

(1  the  sidereal  t 
ue  increasing; 

ime. 
the 

II. 
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AT  GREENWICH  MEAN  NOON. 

« 

M 

O 
M 

%< 
0 

2 

e 
o 

S 

o 

THE  SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
X  Hoar. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

Wed. 

Thur. 

,  Frid. 

I 

2 

3 

h      m        8 

4  35  42.93 
4  39  48.51 
4  43  54-50 

s 
ia224 

xa24i 

10.257 

0        »         •* 
N.22       2       8.9 
22    10    10.5 
22    17   49.0 

M 
+    20.55 

19-59 
18.62 

m        s 
2    26.54 

2    17.51 
2       8.08 

B 

0.367 

0.384 
0.401 

h      m        s 

4  38     9.47 
4  42     6.03 

4  46     2.58 

1 

,  Sat. 

scrx 

Mon. 

4 

5 
6 

4  48    0.87 
4  52     7.60 
4  56  14.70 

10.273 

10.288 
10.303 

22    25       4.1 
22    31    55.8 
22    38    23.8 

+  17.65 
16.67 

15.68 

I    58.27 
I    48.09 

I    37.56 

0.417 

0.432 
0.446 

1 

4  49  59.14 
4  53  55.70 
4  57  52.25 

Tues. 
Wed. 

1  Thur. 

1 

7 
8 

9 

5     0  22.12 
5     4  29.86 
5     8  37.89 

X0.3X6 
I  a  329 
iai4o 

22    44    28.1 
22    50      8.5 

22  55  24.9 

+  X4.68 
13.68 
12.68 

I    26.69 

I     15.51 
I       4.04 

0.460 

0.472 
0.484 

5     I  48.81  , 
5     5  45-37 
5     9  41.92 

'  Frid. 
Sat. 

lO 

II 

12 

5  12  46.18 
5  16  54.73 
5  21     3-50 

10.351 
10.360 
10.369 

23      0    1 7. 1 

23     4  45- 1 

23     8  48.8 

+  11.67 

10.66 

9.65 

0    52.29 
0   40.30 
0    28.09 

0.495 
0.504 

0.513 

5  13  38.48 
5  17  3503 
5  21  31.59 

'  Mon. 

Tues. 

,  Wed. 

13 
15 

5  25  12.46 
5  29  21.59 
5  33  30.87 

10.377 
X0.384 
X  0.389 

23  12  28.0 
23  15  42.8 
23   18  32.9 

+   8.63 
7.60 
6.58 

0    15.69 
0      3.II 

0.520 
0.527 
0.532 

5  25  28.15 
5  29  24.71 
5  33  21.26 

0      9.61 

.  Thur. 
Frid. 
Sat. 

i6 

17 
i8 

5  37  40.26 
5  41  49.73 
5  45  59.26 

10.393 
10.396 

10.398 

23  .20  58.4 
23  22  59.2 
23  24  35-2 

+    5.55 

4-52 
3.49 

0    22.44 
0    35.36 
0   48.33 

0.537 
0.540 
0.541 

5  37  17.82 

5  41   14.37 
5  45  10.93 

SC/X. 

Mon. 

Tues. 

19 

20 
21 

5  50     8.82 
5  54  18.39 
5  58  27.94 

X0.399 
10.399 
10.397 

23  25  46.5 
23  26  33.0 
23  26  54.7 

+    2.45 

1.42 

+   0.39 

I       1.34 

I    14.35 
I    27.35 

0.542 

0.542 
0.541 

5  49     7.49 
5  53     4.05  1 
5  57     0.60  . 

.  Wed. 
Thur. 
Frid. 

22 

23 
.24 

6     2  37.46 
6    6  46.90 
6  10  56.27 

10.395 
X  0.392 
10.388 

23  26  51.6 
23  26  23.6 

23  25  30.9 

-   0.65 
X.68 
2.71 

I    40.30 

1  53.19 

2  6.00 

0.538 
0.535 
0.532 

6     0  57.16  ' 

6    4  53.72 
6     8  50.27 

Sat. 
S(/X. 
'  Mon. 

26 
27 

6  15     5-53 
6  19  14.66 

6  23  23.66 

10.384 

X0.378 

10.372 

23  24  13.5 
23  22  31.3 
23  20  24.5 

-    3-74 

4-77 
5.80 

2    18.70 
2    31.28 
2    43.72 

0.527 
0.521 
0.5X5 

6  12  46.83 
6  16  43.39 
6  20  39.94 

Tues. 
Wed. 
Thur. 

28 
29 

30 

6  27  32.49 
6  31  41.15 
6  35  49.60 

10.364 
10.356 
10.348 

23  17  53.0 

23  14  57.1 
23  II  36.7 

-    6.82 
7.84 
8.86 

2    55.99 

3     8.09 
3  19.99 

0.508 

• 

0.500 
0.491 

6  24  36.50 
6  28  33.06 
6  32  29.61  1 

'  Frid. 

1 

31 

6  39  57.84 

10.338 

N.23     7  51.9 

-    9.87 

3  31.67 

0.482 

6  36  26.17 

1 

Non.— 1 

1 

rhe  » 

rhe  ft 

iner 

•midiftmeter  for  tn< 
icn  +  prefixed  to  th 
eftsinR;  the  sign  — 

san  noon  may  be  assnmed  the  1 
e  hourly  change  of  declination  1 
Indicates  that  north  declinations 

tame  aa  tha 
indicates  th 
are  decreai 

t  for  apparent 
at  north  declin 
dng. 

noon, 
ations  are 

Diff.  for  I  Hour, 
+9^.8565.         . 

(Table  III.) 
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d 
o 

V 

s 

o 
Q 


I 
2 

3 

4 

5 
6 


7 
8 


lO 

II 

12 

13 

14 
15 

16 

17 
18 

19 

20 

21 

22 

23 
24 

25 
26 

27 

28 

29 
30 

31 


Si 

5 


Q 


53 
54 
55 

56 
57 
58 

59 
60 

61 

62 

63 
64 

65 
66 

67 

68 

69 
70 

71 
72 

73 

74 

75 
76 

77 
78 

79 

80 

81 
82 


183 


THE  SUN'S 


TRUE  LONGITUDB. 


70  32    19.2 

71  29   46.0 

72  27    I2.I 

73  24   37-4 

74  22     2.0 

75  19  26.0 

76  16  49.4 

77  14  12.3 

78  II  34.6 


79 

80 

81 


8  56.3 
6  17.5 
3  38.1 


82     o  58.2 

82  58  17.6 

83  55  36.3 

84  52  54.4 

85  50  1 1-7 

86  47  28.2 

87  44  44.0 

88  41  59.0 

89  39  13.3 

90  36  26.9 

91  33  39-9 

92  30  52.3 

93  28     4.2 

94  25  15-6 

95  22  26.8 


96 

97 

98 


37.7 
48.5 
13  59-3 


19 
16 


99  II   10. 1 


32  i.o 
29  27.6 
26  53-5 

24  18.7 
21  43.2 
19     7.0 

16  30.3 

13  53-0 
II   15-1 

8  36.7 
5  57.7 
3  18.2 

o  38.1 

57  57-3 
55  15-9 

52  33.8 
49  51-0 
47     7.3 


44 
41 
38 


23.0 
37.8 
51-9 


36 

33 

30  30.4 


54 
18.2 


27  42.1 

24  53.4 

22  4.4 

19  15.2 

16  25.9 

13  36.5 

10  47.1 


Diff.  for 
X  Hour. 


43-63 
43«6o 

43.57 

43.54 
43.51 
43.49 

43.46 
43.44 
43.42 

43-39 
43.37 
43.35 

43.32 
43.30 
43.27 

43.24 
43.21 
43.17 

43.14 

43." 
43.08 

43.05 
43.03 
43.01 

42.99 

42.97 
42.96 

42.95 
42.95 
42.95 

42.95 


LATITUDR 


+  0.23 
0.17 
O.IO 

+  0.0 1 

—  0.09 
0.21 

—  0.33 
0.45 
0.55 

—  0.64 
0.71 
0.76 

—  0.78 
0.77 

0.73 

—  0.67 

0.57 
0.45 

—  0.31 
0.18 

—  0.04 

+  0.09 
0.19 
0.28 

+  0.34 
0.36 

0.37 

+  0.34 
0.29 
0.22 

+  0.14 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.006  1683 
0.006  2326 
0.006  2954 

0.006  3566 
0.006  4162 
0.006  4740 

0.006  5299 
0.006  5839 
0.006  6357 

0.006  6853 
0.006  7326 

0.006  7774 

0.006  8197 
0.006  8595 
0.006  8966 

0.006  93 1 1 
0.006  9632 
0.006  9928 

0.007  0202 
0.007  0453 
0.007  0685 

0.007  0897 
0.007  1092 
0.007  1270 

0.007  1433 
0.007  1580 
0.007  1713 

0.007  1 83 1 
0.007  1934 
0.007  2022 

0.007  2095 


Diff.  for 
X  Hour. 


+  27.1 
26.5 
25.8 

+  25.2 
24-5 
23.7 

+  22.9 
22.0 
21. 1 

+  20.2 
19.2 
18.2 

+  17.1 
16.0 
14.9 

+  13.9 
12.9 

11.9 

+  10.9 
10.0 

9.2 

+    8.5 

7.8 

7.1 

+    6.5 
5.8 

5-2 

+  4.6 

4.0 

3.3 

+   2.7 


NoTB/— The  longitudes  in  the  column  A  are  referred  to  the  true  equinox  of  their  own  date,  while 
those  In  the  column  X'  are  referred  to  the  mean  equinox  of  the  beginning  of  the  Besaelian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


m 


9  18  40.19 
9  14  44.28 
9  10  48.37 

9  6  52.46 
9  2  56.55 
8  59  0.64 

8  55  4.73 
8  51  8.82 

8  47  12.91 

8  43  16.99 
8  39  21.08 
8  35  25.17 

8  31  29.26 
8  27  33.35 
8  23  37.44 

8  19  41-53 
8  15  45.62 

8  II  49.71 


8 
8 
8 

7 
7 
7 

7 
7 

7 


7 

3 
o 

56 

52 
48 

44 
40 

36 


53.80 

57.89 
1.97 

6.06 
10.15 
14.24 

18.33 
22.42 

26.51 


7  32  30,60 
7  28  34.69 
7  24  38.78 


17  20  42.87 


Diff.  fox  1  Hour, 
—  9*.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


•5 

o 


o 


SEMIDIAMETER. 


I 
2 

3 


5 
6 

7 
8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 

24 

25 
26 

27 

28 
29 

30 
31 

32 


Noon. 


5  8.2 
5  0.1 
4  53.9 


49-9 
48.6 

4  50-1 


54-4 
1.2 

5  IO-4 


4 
5 


5 
5 
5 

5 
6 

6 

6 
6 
6 

6 
6 
6 


21.2 

33-0 
44-9 

56.0 

5.4 
12.4 

16.6 
18.0 
16.9 

• 

13-7 
8.8 

2.9 


5  56.2 

5  48.9 

5  41-2 

5  33-2 

5  25.0 

5  16.8 

5  8.9 

5  1.6 

4  55-4 

4  50-7 


14  47.9 


Midnight 


5  3-9 
4  56.7 
4  51-6 


4 
4 


4 
5 


6 
6 
6 

6 
6 
6 

6 
6 

5 

5 
5 
5 

5 
5 


5 
4 
4 
4 


49.0 
49.0 

51.9 

57-5 

5-5 
156 


5  27.1 
5  39-0 
5  50.7 


i.o 

9.3 
14.9 

17.7 
17.8 

15-5 

11.4 
6.0 

59-6 

52.6 

45-1 
37.2 

29.1 
20.9 
12.8 

5.1 

58.3 
52.8 

49.0 


HORIZONTAL  PARALLAX. 


Noon. 


55  27.1 

54  57.4 

54  34-5 

54  20.1 

54  15-3 

54  20.7 

54  36.4 

55  1-6 

55  35.1 

56  14.9 

56  58.3 

57  42.1 

58  22.8 

58  57.3 

59  23.0 

59  38.5 

59  43-6 

59  39-4 

59  27.6 

59  9.9 


Diff.  for 
X  Hour. 


*» 


-1-35 
1. 10 

0.78 
—  0.40 

+  COT 
0.44 

+  0.85 
1.23 

1-54 

+  1.75 
1.83 

1.78 

+  1.58 
1.26 
0.86 

-f  0.43 
+  0.01 
-0.34 

-0.63 
0.83 


Midnight. 


14  47-3 


58 

23-4 

—  1.07 

57 

56.7 

I.I5 

57 

28.4 

I.20 

56 

59.0 

-1.24 

56 

28.8 

1.26 

55 

58.7 

1.24 

55 

29.6 

-I.I7 

55 

2.9 

1.04 

54  40-1 

0.84 

54 

22.9 

0.58 

54 

12.6 

—  0.26 

55  1 1-6 

54  45.0 
54  26.2 

54  16.S 
54  16.7 
54  27.3 

54  47.9 

55  17.4 

55  54-4 

56  36.4 

57  20.4 

58  3.1 

58  41.0 

59  1 1-4 
59  32.0 

59  42.3 
59  42.6 

59  34-4 

59  19-4 
58  59-4 
58  36.0 

58  10.3 

57  42.7 
57  13-8 

56  44.0 

56  13-7 
55  43.9 

55  15-9 
54  50-9 
54  30.7 
54  16.8 

54  IO-5 


DiflE.  for 
I  Hour. 


—  1.24 
0.95 
0.60 

—  0.20 
+  0.23 

0.65 

+  1.05 

1.39 
1.66 

+  1.81 
1.83 
1.70 

+  1-43 
1.07 

0.64 

+  0.21 

—  0.17 
0.49 

-0.74 
0.90 

1.03 

—  I. II 
1.17 
1.23 

-1.25 
1.25 
1.21 

—  I. II 

0-95 
0.72 

0.43 
-ao8 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


h      m 
15      7.4 

15  54-9 

16  40.5 

17  24.4 

18  7.4 

18  50.0 

19  33-1 

20  17.5 

21  3.8 

21  52.8 

22  44.7 

23  39.5 

,6 

0  36.6 

1  34-7 

2  32.7 

3  29.4 

4  24.3 

5  17-4 

6  9.1 

7  0.1 

7  50-9 

8  42.0 

9  33-8 

10  25.9 

11  18.1 

12  9.7 

12  59.9 

13  48.4 

14  35-0 

15  19-8 

16  3.1 


Diff.  for 
I  Hour. 


m 
2.02 

1.94 

1.86 

1.81 
1.78 
1.78 

1.82 
1.89 
1.98 

2.10 
2.23 
2.33 


2.40 
2.42 

2.39 
2.32 

2.25 

2.18 
2.14 
2.12 

2.12 
2.14 
2.17 

2.18 
2. 16 

2.12 

2.06 

1.98 
1.90 
I. 


AGE. 


Noon. 


1.79 


d 
17.0 

18.0 

19.0 

20.0 
21.0 
22.0 

23.0 
24.0 
25.0 

26.0 
27.0 
28.0 

29.0 
0.6 

1.6 

2.6 
3-6 

4.6 
5.6 

6.6 

7.6 

8.6 

9.6 

10.6 

II. 6 
12.6 
13-6 

14.6 
15.6 
16.6 
17.6 

18.6 
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V. 


GREENWICH 

MEAN 

TIME. 

1 

THE  MOON'S  RIGHT  ASCENSION  ANE 

\  DECLINATION. 

Hour. 

Right 

Diif.  for 

Declination. 

Diitfor 

Hour. 

Right 

Diff.for 

Declination. 

Diif.  for 

Aflcenaioa 

X  Minute. 

X  Minute. 

Ascension. 

1  Minute. 
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GREENWICH 

MEAN  TIME. 
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THE  MOON'S  RIGHT 
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MEAN  TIME. 
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17  42  43.7 

3.060 

19 

18  47  27.02 

2.9618 

18 

15  20.0 

X.649 

20 

17 

2 

6.67 

2.2650 

17  45  44-3 

2.960 

20 

18  49  39.06 

2.X995 

18 

13  38.3 

1.742 

21 

17 

4 

22.56 

2.2647 

17  48  38.9 

2.861 

21 

18  51   50.96 

2.X972 

18 

II  51.0 

X.834 

22 

17 

6 

38.43 

2.2643 

17  51  27.6 

2.762 

22 

18  54     2.72 

2.1948 

18 

9  58.2 

1.996 

23 

17 

8 

54.27 

SI 

2.2638 
UN  DAY 

S.17  54  10.3 
26. 

a.  663 

23 

18  56  14-33 
Tl 

9.1993 

JESDA^ 

S.18 
^    28. 

7  59.9 

9.0x7 

O 

17 

II 

10.09 

2.2634 

S.17  56  47.1 

a.  563 

0 

18  58  25.80 

9.1899 

S.18 

5  56.1 

9.X08 

I 

17 

13 

25.88 

2.2628 

17  59  17.9 

9.463 

I 

19    0  37.12 

2.1874 

18 

3  46.9 

9.198 

2 

17 

15 

41.63 

a.  2623 

18     I  42.6 

2.363 

2 

19     2  48.29 

2.X849 

18 

I  32.3 

2.988 

3 

17 

17 

57.35 

2.a6i7 

18     4     1.4 

2.263 

3 

19     4  59.31 

2. 1823 

17 

59  12.3 

a.  378 

4 

17 

20 

13.03 

a. 2610 

18     6  14.2 

a.  163 

4 

19     7  10.17 

2.1798 

17 

56  46.9 

9.468 

5 

17 

22 

28.67 

2.2603 

18     8  21.0 

2.063 

5 

19     9  20.88 

2.X773 

17 

54  16.2 

a.  556 

6 

17 

24 

44.27 

8.2596 

18  10  21.8 

1.963 

6 

19  II  31.44 

9.1746 

17 

51  40.2 

9.644 

7 

17 

26 

59.82 

2.2588 

18  12  16.6 

1.863 

7 

19  13  41.83 

9.X719 

17 

48  58.9 

2.739 

8 

17 

29 

15.32 

2.2579 

18  14     5.3 

1.763 

8 

19  15  52.07 

9.X692 

17 

46  12.3 

9.820 

9 

17 

31 

30.77 

a.  2571 

18  15  48.1 

1.663 

9 

19  18     2.14 

9.X666 

17 

43  20.5 

9.907 

lO 

17 

33 

46.17 

2.256a 

18  17  24.9 

1.563 

10 

19  20  12.06 

9.X639 

17    40    23.5 

9.993 

II 

17 

36 

1.51 

a.2552 

18  18  55.6 

1.463 

II 

19  22  21. 8z 

2.x6zi 

17 

37  21.4 

3.078 

12 

17 

38 

16.79 

«.«54a 

18  20  20.4 

1.363 

12 

19  24  31.39 

9.1583 

17 

34  14. 1 

3.164 

13 

17 

40 

32.01 

2.8531 

18  21  39.2 

1.263 

13 

19  26  40.81 

9.X556 

17 

31     X.7 

3.949 

H 

17  42  47.16 

2.asao 

18  22  52.0 

1.163 

14 

19  28  50.06 

9.1598 

17 

27  44.2 

3.333 

15 

17 

45 

2.25 

9.2509 

18  23  58.8 

1.063 

15 

19  30  59.14 

9.X498 

17 

24  21.7 

3.417 

16 

17 

47 

17.27 

2.2497 

18  24  59.6 

0.964 

16 

19  33     8.04 

9.X470 

17 

20  54.2 

3.500 

17 

17 

49 

32.22 

8.2485 

18  25  54.5 

0.865 

17 

19  35  16.78 

a.X44a 

17 

17  21.7 

3.583 

18 

17 

51 

47.09 

a.  2473 

18  26  43.4 

0.766 

18 

19  37  25.34 

a.x4i3 

17 

13  44.2 

3.666 

19 

17 

54 

1.89 

a.  8459 

18  27  26.4 

0.667 

19 

19  39  33.73 

2.X383 

17 

10     1.8 

3.747 

20 

17 

56 

16.60 

a.  2445 

18  28     3.4 

0.568 

20 

19  41  41.94 

2.1354 

17 

6  14.6 

3.828 

21 

17 

58 

31.23 

2.2431 

18  28  34.5 

0.468 

21 

19  43  49.98 

9.X385 

17 

2  22.5 

3.908 

22 

18 

0 

45.77 

8.24x7 

18  28  59.6 

0.369 

22 

19  45  57.84 

9.X996 

16 

58  25.6 

3.988 

23 

18 

3 

0.23 

9.9403 

18  29  18.8 

0.971 

23 

19  48     5.53 

9.X966 

16 

54  23.9 

4.068    ' 

24 

18 

5 

14.60 

0*9387 

S.i8  29  32.1 

0.173 

24 

19  50  13.03 

«.i«35 

S.z6 

50  17.4 

4.148 

XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right 
Ascension. 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
X  Minute. 


Hour. 


Right 
AscensioiL 


Diff.  for 
X  Minute. 


Declination. 


Diff.  for 
X  Minute. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 
21 

22 

23 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 

24 


WEDNESDAY  29. 


h  m 
19  50 
19  52 
19  54 
19  56 


19 
20 

20 

20 

20 

20 

20 

20 

20 

20 

20 


58 
O 
2 

5 
7 

9 

II 

13 
15 
17 
19 


20  21 
20  23 
20  25 
20  27 


20 
20 


30 
32 
20  34 
20  36 
20  38 


20  40 
20  42 
20  44 
20  46 
20  48 
20  50 
20  52 

20  54 

20 

20 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 

21 
21 
21 
21 
21 


8 

» 

13.03 

8.1235 

S.I 

20.35 

2.xao6 

27.50 

2.X176 

34-46 

2.1X45 

41.24 

3.IXX4 

47.83 

2. 1084 

54.25 

a. 1054 

0.48 

a. 1023 

6.53 

2.0993 

12.40 

a.  0963 

18.08 

a.  0932 

23.58 

a.o9ox 

28.89 

a.0870 

34.02 

a. 0839 

38.96 

2.0808 

43.72 

2.0778 

48.30 

a. 0748 

52.69 

a. 07x6 

56.89 

2.0685 

0.91 

2.0655 

4-75 

a. 0624 

8.40 

2.0593 

11.87 

a.  0563 

15.15 

a.  0532 

S.I 

56 
58 

o 

2 

4 
6 

8 

10 

12 

14 
16 

18 

20 

22 

24 
26 

28 


THURSDAY 

2.050a  |S. 

a.0471  I 

2.0440 

2.04x0 

2.0380 

2.0350 

2.0320 

2.0290 

2.0261 

2.0231 

2.oaoi 
2.0x72 
2.0143 
2.0x14 
2.0085 
2.0056 
2.0028 
2.0000 
X.997X 
Z.9943 


18.25 
21.17 
23.90 
26.45 
28.82 
31.01 
33.02 

34.85 
36.50 
37.98 
39.27 
40.39 

41.34 
42.11 

42.71 

43.13 
43.38 

43.47 
43.38 
43.12 
42.70 
42.11 
41.36 
40.45 
39.37 


X.9916 
X.9888 
X.9862 

X.9834 
1.9B07 


s. 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 

30. 

4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 

3 
2 

2 

2 

2 
2 
2 
2 


50 
46 
41 

37 

33 

28 

24 

19 

14 

9 

4 
o 

55 

49 
44 
39 

34 

28 

23 

17 

12 

6 

I 

55 


17.4 
6.2 

50.3 
29.8 

4.7 
35.0 

0.8 

22.0 

38.8 

51.1 

59.1 
2.7 

1.9 

56.8 

47.5 
34.0 
16.3 

54.4 
28.4 

58.3 
24.2 

46.1 

4.0 

18.0 


49 

28.1 

5.863 

43 

34.4 

5.987 

37 

36.8 

5.991 

31 

35.5 

6.053 

25 

30.4 

6.1x6 

19 

21.6 

6.X78 

13 

9.1 

6.238 

6 

53.0 

6.298 

0 

33.3 

6.358 

54 

10. 1 

6.4x7 

47 

43.3 

6.475 

41 

13. 1 

6.533 

34 

39.4 

6.590 

28 

2.3 

6.647 

21 

21.8 

6.703 

14 

38.0 

6.758 

7 

50.9 

6.813 

I 

0.5 

6.867 

54 

6.9 

6.920 

47 

10. 1 

6.973 

40 

10.2 

7.025 

33 

7.1 

7 '077 

26 

1.0 

7.128 

18 

51.8 

7.178 

II 

39.6 

7.228 

4.148 

4.226 

4.303 
4.380 

4.457 
4.533 
4.608 

4.683 

4.758 
4.831 
4.903 

4.977 
5.049 

5.120 

5.190 

5.260 

5.330 
5.399 

5.467 
5.535 

5.602 
5.668 

5.734 
5.799 


FRIDAY  JULY  i,  1904. 

h     xn        8       I       8  j         o       »       »»      I         « 

21    28    39.37  I      X.9807  |S.  12    II    39.6  I       7.228 


PHASES  OF  THE  MOON. 


d  h      m 

C     Last  Quarter    .     .     .     June    5  17  52,8 

%     New  Moon 13  9  10.5 

3)     First  Quarter 20  3  10.6 

O     Full  Moon 27  8  23.4 

d      h 

C     Apogee June  4  23.4 

C      Perigee 17     0.5 


104 


JUNE,  1904. 


XIII. 


■ 

GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

h 

P.  L. 

P.L. 

P.L. 

1 

P.L. 

o| 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

**  o 

of  Object 

Diff. 

DifF. 

Diff. 

Diff. 

o 

t 

m 

0          «          m 

e         t 

m 

e         # 

m 

I 

Spica 

W. 

85 

43 

I 

2868 

87     16         I 

2880 

88  48  46 

8891 

90    21 

17 

8902 

Antares 

W. 

40 

37 

0 

299« 

42     7  23 

2995 

43  37 

42 

2999 

45     7 

56 

3005 

Saturn 

£. 

33 

24 

9 

2887 

31  51  33 

8901 

30  19 

15 

9916 

28  47 

16 

2931 

Fomalhaut 

E. 

50 

36 

28 

3504 

49   16     8 

3547 

47  56  36 

3592 

46  37 

53 

3640 

a  Pegasi 

E. 

64 

4 

23 

3169 

62  37  37 

3190 

61   II 

16 

3310 

59  45 

19 

3233 

Jupiter 

E. 

93 

20 

0 

8925 

91  48   13 

2936 

90  16 

40 

2947 

88  45 

21 

3958 

a  Arietis 

E. 

107 

5 

44 

2984 

105  35  II 

2993 

104     4 

50 

3003 

102  34 

41 

3013 

2 

Spica 

W. 

98 

0 

26 

a954 

99  31  37 

2963 

lOI      2 

36 

2973 

102  33 

23 

3982 

Antares 

W. 

5a 

37 

26 

3032 

54     6  59 

3039 

55  36 

24 

3045 

57     5 

41 

3051 

a  Pegasi 

E. 

52 

42 

21 

3354 

51   19  12 

3382 

49  56 

35 

34x1 

48  34 

31 

3442 

Jupiter 

E. 

81 

12 

12 

30x1 

79  42  13 

3021 

78  12 

26 

3030 

76  42 

50 

3039 

a  Arietis 

E. 

95 

6 

53 

3060 

93  37  54 

3069 

92     9 

6 

3078 

90  40 

30 

3087 

Sun 

E. 

130 

58 

7 

3334 

129  34  23 

3333 

128  10 

50 

3342 

126  47 

27 

335X 

3 

Antares 

W. 

64 

30 

19 

3079 

65  58  54 

3085 

67  27 

22 

3090 

68  55 

44 

3094 

a  Pegasi 

E. 

41 

53 

30 

3628 

40  35  26 

3674 

39   18 

II 

3724 

38     I 

49 

3779 

Jupiter 

E. 

69 

17 

31 

3079 

67  48  56 

3087 

66  20 

30 

3092 

64  52 

II 

3099 

a  Arietis 

E. 

83 

20 

5 

3129 

81  52  30 

3137 

80  25 

5 

3x44 

78  57 

49 

3X5X 

Sun 

E. 

119 

52 

59 

339X 

118  30  32 

3398 

117     8 

13 

3404 

115  46 

I 

34x0 

4 

Antares 

W. 

76 

16 

17 

3"3 

77  44  " 

3x16 

79  12 

I 

3x19 

80  39 

48 

3120 

Jupiter 

E. 

57 

32 

19 

3W3 

56     4  37 

3X36 

54  36 

59 

3139 

53     9 

25 

3x33 

a  Arietis 

E. 

71 

43 

34 

3184 

70  17     6 

3191 

68  50 

46 

3x96 

67  24 

32 

3302 

Sun 

E. 

108 

56 

37 

3435 

107  35     0 

3438 

106  13 

27 

344  X 

104  51 

57 

3444 

5 

Antares 

W. 

87  58 

16 

3125 

89  25  55 

3124 

90  53 

35 

3x34 

92  21 

15 

3123 

a  Aquilae 

W. 

43 

58 

22 

4064 

45     8  59 

40x3 

46    20 

26 

3966 

47  32 

39 

3933 

Saturn 

W. 

15 

29 

36 

3185 

16  56     3 

3x66 

18    22 

53 

3x50 

19  50 

2 

3x38 

Jupiter 

E. 

45 

52 

12 

3x38 

44  24  49 

3x38 

42  57 

25 

3x38 

41  30 

I 

3x36 

a  Arietis 

E. 

60 

15 

I 

3M7 

58  49  24 

3233 

57  23 

54 

3237 

55  58 

29 

3243  1 

Sun 

E. 

98 

5 

I 

3450 

96  43  41 

3450 

95  22 

21 

3448 

94     0 

59 

3447  ' 

6 

a  Aquilae 

W. 

53 

43 

44 

3747 

54  59  41 

3718 

56  16 

9 

3691 

57  33 

6 

3665 

Saturn 

W. 

27 

9 

8 

3090 

28  37  30 

3082 

30     6 

2 

3074 

31  34 

44 

3066 

Jupiter 

E. 

34 

12 

26 

3123 

32  44  44 

3x19 

31   16 

58 

3x15 

29  49 

6 

3x10 

a  Arietis 

E. 

48 

52 

56 

3271 

47  28   10 

3277 

46     3 

31 

3383 

44  39 

0 

3392 

Sun 

E. 

87 

13 

36 

343a 

85  51   56 

3428 

84  30 

II 

3423 

83     8 

21 

3418 

7 

a  Aquilae 

W. 

64 

4 

29 

3549 

65  23  59 

3528 

66  43 

52 

3508 

68     4 

7 

3489 

Saturn 

W. 

39 

G 

43 

3023 

40  30  27 

30x4 

42     0 

22 

3005 

43  30 

29 

3995 

a  Arietis 

E. 

37 

39 

14 

3352 

36  16  .  2 

3370 

34  53 

II 

339X 

33  30 

44 

34x6 

Sun 

E. 

76 

17 

29 

3384 

74  54  54 

3376 

73  32 

10 

3367 

72     9 

16 

3358 

8 

a  Aquilae 

W. 

74 

50 

39 

3398 

76  12  58 

3381 

77  35 

36 

3365 

78  58 

33 

3348 

Saturn 

W. 

51 

4 

15 

■94a 

52  35  41 

i93x 

54     7 

21 

39x8 

55  39 

17 

9906 

Fomalhaut 

W. 

43 

10 

44 

3754 

44  26  34 

3698 

45  43 

23 

3648 

47     I 

6 

3600 

a  Pegasi 

W. 

28 

40 

17 

4443 

29  48     4 

4«X2 

30  57 

54 

3998 

32     9 

36 

3897 

Sun 

E. 

65 

12 

0 

3307 

63  47  56 

329s 

62  23 

39 

3284 

60  59 

9 

3373 

1 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
snth. 

Name  and  Direction 

Midnight. 

P.  L. 
of 

XVb 

P.  L. 

of 

XVIIIb 

P.L. 

of 

XXIH 

\ 

P.L. 

of 

» 

C^ 

CI  Object 

• 

Diff. 

Diff. 

Diff. 

Diff. 

e          t         n 

0           r 

m 

0             r 

m 

0     » 

m 

I 

Spica 

W. 

91   53  34 

9913 

93  25 

37 

a9a3 

94  57 

27 

3934 

96  29 

3 

9944 ! 

Antares 

W. 

46  38     3 

3009 

48     8 

5 

30x5 

49  37 

59 

3081 

51     7 

46 

3026 

Saturn 

E. 

27   15  36 

3946 

25  44 

15 

3962 

24   13 

14 

2979 

22  42 

35 

2998 

Fomalhaut 

E. 

45  20     2 

3693 

44     3 

7 

3748 

42  47 

II 

3809 

41  32 

18 

3875 

a  Pegasi 

E. 

58  19  49 

3*55 

56  54 

45 

3278 

55  30 

8 

3303 

54     6 

0 

3338 

Jupiter 

E. 

87   14  16 

aOTo 

85  43 

25 

3981 

84  12 

48 

3991 

82  42 

24 

3001 

a  Arietis 

E. 

loi     4  44 

3032 

99  34 

58 

3033 

98     5 

25 

304X 

96  36 

3 

3051 

2 

Spica 

W. 

104     3  58 

9991 

105  34 

22 

2999 

107     4 

36 

3007 

108  34 

40 

30x5 

Antares 

W. 

58  34  51 

3056 

60     3 

54 

3063 

61  32 

49 

3069 

63     I 

37 

3074 

a  Pegasi 

E. 

47  13     2 

3474 

45  52 

9 

3509 

44  31 

55 

3545 

43   12 

21 

3585 

Jupiter 

E. 

75  13  26 

3048 

73  44 

12 

3056 

72   15 

9 

3064 

70  46 

15 

3073 

a  Arietis 

E. 

89  12     4 

3096 

87  43 

49 

3104 

86  15 

44 

31x3 

84  47 

50 

3x20 

Sun 

E. 

125  24  15 

3359 

124     I 

12 

3368 

122  38 

19 

3376 

121   15 

35 

3383 

3 

Antares 

W. 

70  24     I 

3099 

71   52 

12 

3103 

73  20 

18 

3106 

74  48 

20 

3110 

a  Pegasi 

E. 

36  46  25 

3839 

35  32 

3 

3906 

34  18 

49 

3980 

33     6 

50 

4063 

Jupiter 

E. 

63  24     0 

3104 

61   55 

55 

3110 

60  27 

57 

3XX5 

59     0 

5 

3x19 

a  Arietis 

E. 

77  30  41 

3158 

76     3 

42 

3165 

74  36 

51 

3172 

73   10 

9 

3178 

Sun 

E. 

114  23  56 

34x6 

113     I 

58 

34*3 

III  40 

6 

3426 

no  18 

19 

343X 

4 

Antares 

W. 

82     7  33 

3ia3 

83  35 

15 

3134 

85     2 

56 

3x24 

86  30 

36 

3x34 

Jupiter 

E  . 

51  41   55 

3134 

50  14 

27 

3x36 

48  47 

I 

3x37 

47  19 

36 

3x38 

a  Arietis 

E. 

65  58  25 

3208 

64  32 

25 

38X3 

63     6 

31 

3218 

61  40 

43 

3233 

Sun 

E. 

103  30  30 

3446 

102     9 

6 

3447 

100  47 

43 

3449 

99  26 

22 

3449 

5 

Antares 

W. 

93  48  57 

3133 

95  16 

40 

3"9 

96  44 

26 

3x18 

98  12 

14 

3x15 

a  Aquilae 

W. 

48  45  36 

3883 

49  59 

13 

3846 

51   13 

28 

38ZX 

52  28 

19 

3778 

Saturn 

W. 

21   17  26 

3136 

22  45 

4 

3115 

24  12 

55 

3x07 

25  40 

56 

3098 

Jupiter 

E  . 

40     2  35 

3134 

38  35 

7 

3x33 

37     7 

37 

3x29 

35  40 

3 

3127 

a  Arietis 

E. 

54  33   II 

3248 

53     7 

58 

'3253 

51  42 

51 

3258 

50  17 

50 

3264 

Sun 

E. 

92  39  35 

3446 

91   18 

10 

3443 

89  56 

42 

3440 

88  35 

II 

3437 

6 

a  Aquilae 

W. 

58  50  30 

3639 

60     8 

22 

36x5 

61   26 

40 

3593 

62  45 

22 

3570 

Saturn 

W. 

33     3  35 

3057 

34  32 

37 

3049 

36     I 

49 

304X 

37  31 

II 

3033 

Jupiter 

E. 

28  21     9 

3x05 

26  53 

5 

3100 

25  24 

55 

3093 

23  56 

37 

3087 

a  Arietis 

E. 

43   14  39 

3301 

41   50 

29 

33" 

40  26 

30 

3323 

39     2 

44 

3336' 

Sun 

E  . 

81  46  25 

3413 

80  24 

23 

3406 

79     2 

13 

3399 

77  39 

55 

3392 

7 

a  Aquilae 

W. 

69  24  44 

3470 

70  45 

42 

345X 

72     7 

I 

3433 

73  28 

40 

34x6 

Saturn 

W. 

45     0  48 

2985 

46  31 

20 

2974 

48     2 

5 

3964 

49  33 

3 

2953 

a  Arietis 

E. 

32     8  45 

3444 

30  47 

18 

3479 

29  26 

30 

3520 

28     6 

28 

3570 

Sun 

E. 

70  46  II 

3349 

69    22 

56 

3339 

67  59 

29 

3329 

66  35 

51 

33x8 

8 

a  Aquilae 

W. 

80  21  49 

3332 

81  45 

23 

33x6 

83     9 

16 

3301 

84  33 

26 

3386 

Saturn 

W. 

57   II   28 

3894 

58  43 

55 

3880 

60  16 

39 

3868 

61  49 

39 

2855 

Fomalhaut 

W. 

48  19  40 

3555 

49  39 

4 

35x3 

50  59 

14 

3472 

52  20 

9 

3434 

a  Pegasi 

W. 

33  22  59 

3806 

34  37 

55 

3724 

35  54 

17 

3649 

37  II 

58 

3582 

Sun 

E. 

59  34  25 

3*59 

58     9 

26 

3347 

56  44 

12 

3234 

55  18 

43 

3321 

106 
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. 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

t 

« 

P.  L. 

P.  L. 

P.  L. 

P.L. 

"Sg 

Name  and  Direction 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXh 

of      ' 

of  Object 

»» 

Diff. 

Diff. 

Diff. 

Difr. 

1 

O              1 

0           t          m 

0 

« 

w 

0 

» 

H 

1 

9 

a  Aquilae 

W. 

85  57 

54 

3271 

87    22    39 

3257 

88 

47 

41 

3243 

90 

12 

59 

3230 

Saturn 

W. 

63  22 

56 

2841 

64    56    31 

2828 

66 

30 

23 

2814 

68 

4 

33 

2800 

Fomalhaut 

W. 

53  41 

47 

3398 

55     4     6 

3364 

56 

27 

4 

3331 

57 

50 

40 

3299 

a  Pegasi 

W. 

38  30 

52 

3520 

39  50  54 

3463 

41 

II 

59 

34" 

42 

34 

3 

3362 ! 

« 

Sun 

E. 

53  52 

59 

3208 

52  26  59 

3195 

51 

0 

44 

3x81 

49 

34 

12 

3x68 

lO 

a  Aquilae 

W. 

97  23 

22 

3168 

98  50     9 

3158 

100 

17 

9 

3148 

lOI 

44 

21 

3x38 

Saturn 

W. 

76     0 

3 

2727 

77  36     7 

2713 

79 

12 

30 

2698 

80 

49 

13 

3683 1 

Fomalhaut 

W. 

64  57 

27 

3158 

66  24  26 

3133 

67 

51 

56 

3x08 

69 

19 

56 

3085 1 

a  Pegasi 

W. 

49  37 

20 

3160 

51     4  17 

3126 

52 

31 

55 

3094 

54 

0 

12 

3065 

Jupiter 

W. 

14     8 

II 

2801 

15  42  38 

2783 

17 

17 

28 

2766 

18 

52 

41 

3749 1 

Sun 

E. 

42  17 

25 

3099 

40  49   14 

3086 

39 

20 

47 

3073 

37 

52 

3 

3059 

II 

Saturn 

W. 

88  57 

53 

2607 

90  36  38 

2593 

92 

15 

43 

2577 

93 

55 

9 

2563 

Fomalhaut 

W. 

76  46 

50 

2978 

78   17  31 

2958 

79 

48  36 

2939 

81 

20 

5 

2922 

a  Pegasi 

W. 

61  30 

38 

2927 

63     2  23 

2903 

64 

34 

38 

2880 

66 

7 

23 

2857 

Jupiter 

W. 

26  54 

10 

2669 

28  31  32 

2653 

30 

9 

15 

2638 

31 

47 

19 

2623 

Sun 

E. 

30  24 

33 

3002 

28  54  22 

2993 

27 

24 

0 

2985 

25 

53 

28 

2978 

15 

Sun 

W. 

21   53 

43 

2660 

23  31   17 

2640 

25 

9 

18 

2623 

26 

47 

42 

3608 

Regulus 

E. 

43  24 

35 

2253 

41   37  26 

2249 

39 

50 

II 

2244 

38 

2 

49 

224X 

Spica 

E. 

96  58 

17 

2258 

95   "   15 

2252 

93 

24 

5 

3247 

91 

36  48 

3343 

1 

i6 

Sun 

W. 

35     3 

48 

2561 

36  43  36 

2556 

38 

23 

31 

355X 

40 

3 

33 

8548 . 

Regulus 

E. 

29     5 

I 

2233 

27  17  22 

2233 

25 

29 

44 

3335 

23 

42 

8 

3337 

Spica 

E. 

82  38 

59 

2228 

80  51   13 

2226 

79 

3 

24 

2225 

77 

15 

33 

3224 1 

1 

17 

Sun 

W. 

48  24 

46 

2538 

50     5     6 

2538 

51 

45 

27 

2538 

53 

25 

48 

2539 

Spica 

E. 

68   16 

14 

2227 

66  28  26 

2238 

64 

40 

40 

3229 

62 

52 

56 

2232 

i8 

Sun 

W. 

61  47 

0 

2549 

63  27     5 

3552 

65 

7 

6 

2556 

66 

47 

2 

2560 

Spica 

E. 

53  55 

25 

2249 

52     8   II 

2254 

50 

21 

4 

3260 

48 

34 

5 

2365 

Antares 

E. 

99  40 

51 

2289 

97  54  35 

2292 

96 

8 

24 

2396 

94 

22 

18 

2299 

1 

19 

Sun 

W. 

75     5 

14 

2583 

76  44  33 

2588 

78 

23 

44 

2593 

80 

2 

48 

2599  1 

Regulus 

W. 

14  23 

12 

2324 

16     8  37 

23x8 

17 

54 

II 

2313 

19 

39 

51 

2313  ' 

Spica 

E. 

39  41 

20 

2298 

37  55  18 

2306 

36 

9 

27 

2315 

34 

23 

50 

2334  ' 

Antares 

E. 

85  33 

17 

8323 

83  47  51 

2328 

82 

2 

33 

2334 

80 

17 

23 

2340 

20 

Sun 

W. 

88  16 

5 

2630 

89  54  19 

2638 

91 

32 

23 

2644 

93 

10 

18 

2651 

Regulus 

W. 

28  27 

49 

2326 

30  13   II 

2331 

31 

58 

26 

2335 

33 

43 

34 

3341 

Spica 

E. 

25  39 

37 

2389 

23  55  46 

2406 

22 

12 

20 

2428 

20 

29 

25 

2453 

' 

Antares 

E. 

71  33 

57 

2375 

69  49  47 

2383 

68 

5 

48 

2391 

66 

22 

0 

2400 

21 

Sun 

W. 

loi   17 

30 

2688 

102  54  26 

2695 

104 

31 

13 

2703 

106 

7 

49 

8711 

Regulus 

W. 

42  27 

14 

2370 

44  11*32 

2376 

45 

55 

41 

2383 

47 

39 

40 

3389 

Antares 

E. 

57  46 

II 

2446 

56     3  42 

2457 

54 

21 

28 

2467 

52 

39 

29 

3479  ' 

a  Aquilse 

E. 

106     5 

12 

2835 

104  31  29 

2835 

102 

57 

47 

2835 

lOI 

24 

4 

«837  i 

1 

22 

Sun 

W. 

114     8 

II 

2751 

115  43  43 

3760 

117 

19 

4 

3768 

118 

54 

14 

3776 

Regulus 

W. 

56  17 

13 

2424 

58     0  13 

3431 

59 

43 

4 

2438 

61 

25 

45 

3446 

Antares 

E. 

44  13 

52 

2546 

42  33  42 

336Z 

40 

53 

54 

2579 

39 

14 

30 

2597 

a  A^quilse 

E. 

93  36 

24 

3857 

92     3  10 

2863 

90 

30 

4 

3870 

88 

57 

7 

3878  1 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAN 

fCES. 
P.  L. 

P.  L. 

P.  L. 

P.L. 

o  o 

Name  and  Direction   1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

1  Q 

of  Object 

DiflF. 

• 

Diff. 

DiflF. 

Diff. 

e          1         m 

e          r          1* 

0                 »                 M 

e 

»      i» 

9 

a  Aquilae 

W. 

91   38  33 

3216 

93     4  23 

3904 

94  30  28 

3191 

95 

56  48 

3179 

Saturn 

W. 

69  39     I 

2785 

71   13  48 

2771 

72  48  54 

2757 

>4 

24  19 

2742  ' 

Fomalhaut 

W. 

59  14  53 

3269 

60  39  41 

3240 

62     5     3 

321Z 

63 

30  59 

3184  1 

a  Pegasi 

W. 

43  57     3 

3317 

45  20  55 

3274 

46  45  37 

3234 

48 

II     6 

3x96  1 

Sun 

E. 

48     7  24 

3x53 

46  40  19 

3140 

45  12  58 

3x26 

43 

45  20 

3x12 

lO 

a  Aquilae 

W. 

103  II  45 

3129 

104  39  19 

3121 

106     7     3 

3114 

107 

34  56 

3109 

Saturn 

W. 

82  26   17 

2667 

84     3  41 

2652 

85  41  25 

2638 

87 

19  29 

2623  ' 

Fomalhaut 

w. 

70  48  24 

3062 

72   17  20 

3039 

73  46  44 

3018 

75 

16  34 

2998 

a  Pegasi 

w. 

55  29     7 

3034 

56  58  38 

3005 

58  28  45 

2978 

59 

59  25 

2952 

Jupiter 

w. 

20  28  16 

2733 

22     4   12 

2717 

23  40  30 

270X 

25 

17     9 

2684 

Sun 

E. 

36  23     3 

3047 

34  53  48 

3034 

33  24  17 

3022 

31 

54  32 

30x1 

II 

Saturn 

W. 

95  34  55 

2549 

97   15     0 

2534 

98  55  26 

2520 

100 

36  12 

2505 

Fomalhaut 

W. 

82  51   56 

2904 

84  24   10 

3883 

85  56  44 

2872 

87 

29  39 

2857 

a  Pegasi 

W. 

67  40  37 

2835 

69  14  19 

2815 

70  48  27 

2795 

72 

23     2 

3776 

Jupiter 

W. 

33  25  43 

2607 

35     4  28 

2592 

36  43  34 

2577 

38 

23     0 

2563 

Sun 

E. 

24    22    48 

2975 

22  52     4 

2974 

21   21   18 

2977 

19 

50  36 

2983 

15 

Sun 

W. 

28    26    26 

2596 

30     5  27 

2585 

31  44  42 

2576 

33 

24  10 

2569 

^ 

Regulus 

E. 

36    15    22 

2238 

34  27  51 

2236 

32  40  17 

2234 

30 

52  40 

2233 

Spica 

E. 

89    49    25 

2239 

88     I   55 

2236 

86  14  21 

2233 

84 

26  42 

2230 

i6 

Sun 

W. 

41    43    40 

2544 

43  23  52 

2541 

45     4     8 

2540 

46 

44  26 

8538 

Regulus 

E. 

21  54  36 

2241 

20     7  10 

2247 

18   19  53 

2256 

16 

32  48 

S267 

Spica 

E 

75  27  41 

2224 

73  39  49 

2224 

71  51   57 

2224 

70 

4     5 

2225 

I? 

Sun 

W. 

55     6     7 

2540 

56  46  24 

2542 

58  26  39 

2543 

60 

6  52 

2547 

Spica 

E. 

61     5  16 

2235 

59  17  41 

2238 

57  30  10 

2242 

55 

42  45 

2245 

i8 

Sun 

W. 

68  26  52 

2564 

70     6  37 

2568 

71  46  16 

2573 

73 

25  48 

2577 

Spica 

E. 

46  47  14 

2270 

45     0  31 

2277 

43  13  57 

2283 

41 

27  33 

8291 

Antares 

E. 

92  36   17 

2303 

90  50  22 

2307 

89     4  33 

23x2 

87 

18  51 

2318 

19 

Sun 

W. 

81  41  44 

2605 

83  20  32 

261  z 

84  59  12 

26x8 

86 

37  43 

2624 

Regulus 

W. 

21   25  32 

23x4 

23    H    II 

23x5 

24  56  48 

2318 

26 

42  21 

2322 

Spica 

E. 

32  38  26 

2335 

30  53   17 

2346 

29     8  25 

2359 

27 

23  51 

2373 

Antares 

E. 

78  32  22 

2347 

76  47  31 

2353 

75     2  49 

2361 

73 

18   18 

2368 

20 

Sun 

W. 

94  48     4 

2658 

96  25  40 

26C6 

98     3     6 

2672 

99 

40  23 

2680 

Regulus 

W. 

35  28  34 

2346 

37  13  27 

2352 

38  58  II 

2357 

40 

42  47 

2364 

Spica 

E. 

18  47     6 

2485 

17     5  31 

2525 

15  24  53 

2577 

13 

45  27 

2649 

Antares 

E. 

64  38  25 

2408 

62  55     2 

2417 

61   II  52 

2427 

59 

28  55 

2436 

21 

Sun 

W. 

107  44   14 

2719 

109  20  29 

2726 

no  56  34 

2735 

112 

32  28 

2743 

Regulus 

W. 

49  23  30 

2396 

51     7  10 

2403 

52  50  41 

2410 

54 

34     2 

24x7 

Antares 

E. 

50  57  46 

2491 

49  16  20 

2504 

47  35  12 

2517 

45 

54  22 

2531 

a  Aquilae 

E. 

99  50  24 

2839 

98  16  47 

2842 

96  43  14 

3846 

95 

9  46 

285X 

22 

Sun 

W. 

120  29   13 

2785 

122     4     0 

2795 

123  38  35 

2803 

125 

12  59 

38X2 

Regulus 

W. 

63     8  15 

2453 

64  50  35 

3460 

66  32  44 

2467 

68 

14  43 

2475 

Antares 

E. 

37  35  31 

2617 

35  56  59 

2640 

34   18  58 

9fXi4 

32 

41  30 

2690 

a  Aquilae 

E. 

87  24  20 

2887 

85  51  45 

2897 

84    19   22 

2906 

82 

47   II 

9918 

108 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 
5j 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Day  of 
Mont 

Name  and  Direction 
of  Object 

Noon. 

of 
DifiF. 

Illh 

of 
Diff. 

VIb 

of 
Diff. 

IXh 

of 
Dift 

0     »     »» 

0       »       1* 

0       t 

t» 

0 

t 

It 

«3 

Sun 

W. 

126  47  II 

8821 

128    21    II 

2831 

129  54 

59 

284  X 

131 

28 

34 

8851 

Regulus 

W. 

69  56  31 

2482 

71  38     9 

2490 

73  19 

36 

2498 

75 

0 

52 

8506 

Spica 

w. 

16  53  37 

2632 

18  31  48 

26x5 

20  10 

22 

2604 

21 

49 

II 

2596 

t 

Antares 

E. 

31     4  37 

2721 

29  28  25 

2757 

27  53 

0 

2795 

26 

18 

26 

2842 

a  Aquilae 

E. 

81   15  15 

2929 

79  43  33 

2942 

78  12 

8 

2956 

76 

41 

0 

2970 

Saturn 

E. 

102  12  47 

2476 

100  31     0 

2484 

98  49 

24 

2492 

97 

7 

59 

2499 

1 
24 

Regulus 

W. 

83  24  28 

8546 

85     4  38 

2553 

86  44 

37 

2562 

88 

24 

24 

257X 

Spica 

W. 

30     4  38 

3594 

31  43  41 

2599 

33  22 

38 

8602 

35 

I 

30 

8607 

a  Aquilae 

E. 

69  10  14 

3057 

67  41   12 

3078 

66  12 

35 

3100 

64 

44 

25 

3x24 

Saturn 

E. 

88  43  36 

2538 

87     3   16 

2547 

85  23 

8 

2555 

83 

43 

II 

8564 

Fomalhaut 

E. 

loi  26  21 

2906 

99  54  10 

29x1 

98    22 

5 

29x6 

96 

50 

7 

8928 

25 

Regulus 

W. 

96  40  26 

2613 

98  19     3 

2622 

99  57 

28 

2631 

lOI 

35 

41 

8639 

Spica 

W. 

43  13  59 

9638 

44  52     2 

2645 

46  29 

56 

8^3 

48 

7 

40 

2660 

a  Aquilae 

E. 

57  31  21 

3267 

56     6  31 

3301 

54  42 

21 

3339 

53 

18 

54 

3379 

Saturn 

E. 

75  26  22 

2606 

73  47  35 

2615 

72     9 

0 

2684 

70 

30 

38 

2633 

1 

1 

Fomalhaut 

E. 

89    12    21 

• 

2961 

87  4-'   19 

9970 

86   10 

28 

2980 

84 

39 

50 

299X 

a  Pegasi 

E  . 

104    13    24 

2877 

102  40  35 

2882 

loi     7 

53 

8888 

99 

35 

19 

2894 

26 

Spica 

.W. 

56    13    41 

270X 

57  50  20 

2709 

59  26 

48 

87x8 

61 

3 

4 

2726 

Saturn 

E. 

62    21    50 

2679 

60  44  42 

2689 

59     7 

47 

2699 

57 

31 

5 

2708 

Fomalhaut 

E. 

77  10  15 

3054 

75  41     9 

3068 

74  12 

20 

3083 

72 

43 

50 

3099 

a  Pegasi 

E. 

91  54  41 

3934 

90  23     5 

2943 

88  51 

40 

2953 

87 

20 

28 

8962 

27 

Spica 

W. 

69     I  29 

277a 

70  36  34 

278Z 

72  II 

27 

2790 

73 

46 

8 

2799 

Antares 

W. 

24  41  32 

3098 

26     9  44 

3072 

27  38 

28 

305X 

29 

7 

38 

3034 

Saturn 

E. 

49  30  49 

2757 

47  55  25 

2768 

46  20 

15 

2779 

44 

45 

19 

2789 

Fomalhaut 

E. 

65  26  31 

3x9a 

64     0  12 

3214 

62  34 

19 

3236 

61 

8 

52 

3259 

a  Pegasi 

E. 

79  47  44 

3019 

78  17  55 

303X 

76  48 

21 

3044 

75 

19 

3 

3058 

Jupiter 

E. 

114  36  44 

S809 

113     2  28 

88x8 

III   28 

24 

2828 

109 

54 

33 

2838 

28 

Spica 

W. 

81   36  31 

2846 

83     9  59 

2856 

84  43 

15 

2865 

86 

16 

19 

2874 

Antares 

W. 

36  37   13 

a99> 

38     7  30 

2995 

39  37 

49 

2994 

41 

8 

9 

2995 

Saturn 

E. 

36  54     4 

2843 

35  20  32 

8854 

33  47 

14 

8866 

32 

14 

II 

2878 

Fomalhaut 

E. 

54     9     5 

3400 

52  46  49 

3433 

51  25 

10 

3469 

50 

4 

II 

3507 

a  Pegasi 

E. 

67  56  55 

3x34 

66  29  26 

3x50 

65     2 

17 

3168 

63 

35 

29 

3185 

Jupiter 

E. 

I02      8    21 

2886 

100  35  44 

2894 

99     3 

18 

2904 

97 

31 

4 

3913 

29 

Spica 

W. 

93  58  44 

2920 

95  30  38 

8928 

97     2 

22 

2937 

98 

33 

54 

2946 

Antares 

W. 

48  39   15 

3010 

50     9   16 

3014 

51  39 

12 

30x8 

53 

9 

3 

3082 

a  Pegasi 

E  . 

56  27     7 

3288 

55     2  41 

331X 

53  38 

42 

3336 

52 

15 

12 

3362 

Jupiter 

E  . 

89  52  50 

2958 

88  21  45 

8968 

86  50 

52 

2976 

85 

20 

9 

2985 

a  Arietis 

E. 

99     4  12 

3030 

97  34  36 

3038 

96     5 

10 

3045 

94 

35 

53 

3053 

30 

Antares 

W. 

60  36  43 

3048 

62     5  56 

3054 

63  35 

2 

3060 

65 

4 

I 

3065 

a  Pegasi 

E. 

45  25  44 

35x8 

44     5  40 

3557 

42  46 

19 

3599 

41 

27 

43 

3643 

Jupiter 

E. 

77  49  " 

3025 

76  19  29 

3032 

74  49 

56 

3039 

73 

20 

32 

3046 

a  Arietis 

E. 

87  II  56 

3093 

85  43  38 

3x01 

84  15 

30 

3109 

82 

f7 

32 

3117 ! 

XVIII. 
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GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

« 

^4 

P.  L. 

P.  L. 

P.L. 

P.L. 

of 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

of  Object 

Diff. 

Diflf. 

Difif. 

DiflE. 

0 

* 

e         t 

M 

0 

f 

1* 

e         > 

m 

23 

Sun 

W. 

133 

I  56 

a86o 

134  35 

6 

2870 

136 

8 

3 

288X 

137    40 

46 

289a 

Regulus 

W. 

76 

41  57 

2513 

78  22 

52 

2522 

80 

3 

35 

2530 

81     44 

7 

2538 

Spica 

W. 

23 

28  II 

2593 

25     7 

16 

2591 

26 

46 

24 

259X 

28    25 

32 

259a 

Antares 

E. 

24 

44  52 

2896 

23  12 

28 

2961 

21 

41 

26 

3039 

20    12 

2 

3x37 

a  Aquilae 

E. 

75 

10  10 

9985 

73  39 

39 

3002 

72 

9 

29 

3019 

70  39 

40 

3038 

Saturn 

E. 

95 

26  44 

2507 

93  45 

41 

2515 

92 

4 

48 

252a 

90  24 

6 

a53x 

24 

Regulus 

W. 

90 

3  59 

2579 

91  43 

23 

2587 

93 

22 

36 

2596 

95     I 

37 

2604 

Spica 

W. 

36 

40  16 

^13 

38  18 

54 

2618 

39 

57 

24 

2624 

41  35 

46 

3631 

a  Aquilae 

E. 

63 

16  45 

3x48 

61  49 

34 

3x75 

60 

22 

55 

3204 

58  56 

50 

3234 

Saturn 

E. 

82 

3  26 

2572 

80  23 

52 

2580 

78 

44 

30 

2589 

77     5 

20 

2598 

Foiiialhaut 

E. 

95 

18  16 

3928 

93  46 

33 

2935 

92 

14 

59 

2943 

90  43 

35 

295X 

25 

Regulus 

W. 

103 

13  43 

2649 

104  51 

32 

2658 

106 

29 

8 

2666 

108     6 

33 

2676 

Spica 

W. 

49 

45  13 

2668 

51  22 

36 

2675 

52 

59 

49 

2684 

54  36 

51 

2693 

a  Aquilae 

E. 

51 

56  13 

3422 

50  34 

21 

3469 

49 

13 

22 

35x9 

47  53 

19 

3573 

Saturn 

E. 

68 

52  28 

2642 

67  14 

30 

2651 

65  36 

44 

2661 

63  59 

II 

9669 

Fomalhaut 

E. 

83 

9  26 

3002 

81  39 

15 

30x4 

80 

9 

19 

3026 

78  39 

39 

3039 

a  Pegasi 

E. 

•    98 

2  53 

2901 

96  30 

35 

2909- 

94 

58 

27 

29x6 

93  26 

29 

2924 

26 

Spica 

W. 

62 

39     9 

2735 

64  15 

2 

2744 

65 

50 

43 

2753 

67  26 

12 

2763 

Saturn 

E. 

55 

54  36 

2717 

54  18 

19 

2728 

52 

42 

16 

2738 

51     6 

26 

2747 

1 

Fomalhaut 

E. 

71 

15  39 

3x16 

69  47 

49 

3134 

68 

20 

20 

3153 

66  53 

14 

3179 

a  Pegasi 

E. 

85 

49  28 

2973 

84  18 

41 

2983 

82 

48 

7 

2995 

81   17 

48 

3007 

27 

Spica 

W. 

75 

20  37 

2809 

76  54 

53 

2818 

78 

28 

58 

2827 

80     2 

51 

2837 

Antares 

W. 

30  37     9 

3022 

32     6 

55 

3012 

33 

36 

53 

3005 

35     7 

0 

3000 

Saturn 

E. 

43 

10  36 

2799 

41  36 

7 

28X0 

40 

I 

52 

2821 

38  27 

51 

2832 

Fomalhaut 

E. 

59 

43  53 

3284 

58  19 

23 

33x2 

56 

55 

25 

3339 

55  31 

58 

3368 

a  Pegasi 

E  . 

73 

50     2 

3072 

72  21 

18 

3087 

70 

52 

52 

3x01 

69  24 

44 

31x7 

Jupiter 

E. 

108 

20  54 

2848 

106  47 

28 

2857 

105 

14 

14 

2866 

103  41 

II 

2876 

28 

• 

Spica 

W. 

87 

49  II 

2883 

89  21 

52 

2892 

90 

54 

21 

2902 

92  26 

38 

99x0 

Antares 

W. 

42 

38  28 

2997 

44     8 

44 

2999 

45 

38  58 

3002 

47     9 

9 

3006 

Saturn 

E. 

30 

41   24 

2890 

29     8 

52 

2903 

27 

36 

37 

2916 

26     4 

38 

2930 

Fomalhaut 

E. 

48 

43  54 

3547 

47  24 

22 

3591 

46 

5 

38 

3638 

44  47 

45 

3690 

a  Pegasi 

E. 

62 

9     2 

3204 

60  42 

57 

3224 

59 

17 

16 

3244 

57  51 

59 

3265 

Jupiter 

E. 

95 

59     2 

2923 

94  27 

12 

2931 

92 

55 

33 

2941 

91   24 

6 

2950 

29 

Spica 

W. 

100 

5  15 

2954 

loi  36 

25 

2962 

103 

7 

25 

2970 

104  38 

15 

2978 

Antares 

W. 

54 

38  48 

3038 

56     8 

26 

3033 

57 

37 

58 

3038 

59     7 

24 

3043 

a  Pegasi 

£. 

50 

52  12 

3389 

49  29 

43 

3419 

48 

7 

48 

3449 

46  46 

27 

3483 

Jupiter 

E. 

83 

49  37 

2993 

82  19 

15 

3002 

80 

49 

4 

3009 

79  19 

2 

3018 

a  Arietis 

E. 

93 

6  46 

3061 

91  37 

49 

3069 

90 

9 

2 

3077 

88  40 

24 

3085 

30 

Antares 

W. 

66 

32  54 

3069 

68     I 

41 

3074 

69 

30 

22 

3080 

70  58  56 

3085 

a  Pegasi 

E. 

40 

9  55 

3692 

38  52 

59 

3746 

37 

37 

0 

3804 

36  22 

2 

3869 

Jupiter 

E. 

71 

51   16 

3054 

70  22 

10 

3060 

68 

53 

II 

3066 

67  24 

20 

3072 

a  Arietis 

E. 

81 

^9  43 

3x25 

79  52 

4 

3x33 

78 

24 

34 

3140 

76  57 

13 

3x48 
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M 


Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat. 

SUN, 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon 

Tues. 

Wed. 

Thur. 
Frid. 
Sat. 
SUN 


a 

o 

S 

« 

•s 


I 

2 

3 

4 

5 
6 

7 

8 


lO 

II 

12' 

13 
H 
15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 

30 
31 


THE  SUN'S 


Apparent 
Right  Ascensioa 


m 


6  39  58-45 
6  44  6.48 

6  48  14.26 

6  52  21.76 

6  56  28.96 

7  o  35.86 

7  4  42.42 
7  8  48.62 

7  12  54.46 

7  16  59.91 
7  21  4.94 
7  25  9.54 

7  29  13.69 

7  33  17.37 
7  37  20.56 

7  41  23.23 

7  45  25.38 
7  49  26.98 

7  53  28.03 

7  57  28.52 

8  I  28.42 

8  5  27.75 
8  9  26.49 

8  13  24.63 

8  17  22.18 
8  21  19.13 
8  25  15.48 

8  29  11.24 

8  33  6.40 

8  37  0.96 

8  40  54.92 


Mon.  32   8  44  48.29 


DifE.for 
z  Hour. 


8 

0.339 
0.329 

0.318 

0.306 
0.294 
0.280 

a  266 
0.251 
0.235 

0.218 
0.201 
0.182 

0.163 
0.143 

O.Z22 

0.100 
0.078 
0.055 

0.032 
0.008 
9.984 

9.960 

9.935 
9.910 

9.885 
9.860 
9.836 

9.811 
9.786 
9.761 

9.736 
9.7II 


Apparent 
Declination. 


N.23  7  51.3 
23  3  42.1 
22  59  8.8 

22  54  1 1.4 
22  48  50.0 
22  43   4.8 

22  36  56.0 
22  30  23.6 
22  23  27.8 

22  16  8.8 
22  8  26.9 
22   O  22.0 

21  51  54-5 
21  43   4.6 

21  33  52.5 

21  24  18.3 
21  14  22.3 
21   4   4.8 

20  53  25.8 
20  42  25.8 
20  31   4.9 

20  19  23.4 
20   7  21.4 

19  54  59.4 

19  42  17.4 
19  29  15.8 
19  15  54.8 

19  2  14.6 

18  48  15.6 

18  33  58.1 

18  19  22.2 

N.18  4  28.2 


DiflF.for 
z  Hour. 


-  9.88 
ia89 
11.89 

-  12.89 
13.89 
14.88 

-  15.86 
16.84 
17.81 

-  18.77 
19.72 
20.67 

-  21.6X 
22.54 
23.46 

-24.37 
25.28 

26.19 

-  27.06 
27.94 
28.80 

-  29.66 
30.50 
31.33 

-  32.16 

3297 
33.78 

-34-57 

35.34 
36.11 

36.87 

-  37.62 


Semi- 
diameter. 


5  45-67 

5  45.66 

5  45.65 

5  45.64 

5  45.64 

5  45.65 

5  45.66 

5  4567 

5  45.69 

5  45-71 

5  45.74 

5  45.78 

5  45.82 

5  45.87 

5  45.92 

5  45.98 

5  46.04 

5  46.11 

5  46.18 

5  46.26 

5  46.34 

5  46.43 

5  46.52 

5  46.61 

5  46.71 

5  46.81 

5  46.91 

5  47-02 

5  47.13 

5  47.23 

5  47.34 


15  47.46 


Sidereal 

Time  of 

Semi- 

dtameter 
Passing 

Meridian. 


68.76 
68.72 

68.68 

68.64 
68.60 

68.55 

68.50 
68.44 
68.38 

68.32 
68.26 
68.20 

68.13 
68.07 
68.00 

67.93 
67.86 
67.79 

67.71 
67.64 
67.56 

67.48 
67.40 
67.32 

67.23 
67.14 
67.05 

66.97 
66.88 
66.80 
66.71 

66.63 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m 


3  31-70 

3  43-14 

3  54-33 

4  5.25 

4  15-87 

4  26.17 

4  36.15 

4  45.78 

4  55.03 

5  3.89 
5  12.35 
5  20.38 

5  27.95 

5  35.05 

5  41.66 

5  47.76 

5  53.34 

5  58.38 

6  2.86 
6  6.78 
6  10. 1 1 

6  12.87 

6  15.05 

6  16.64 

6  17.62 

6  18.02 

6  17.82 

6  17.03 

6  15.63 

6  13.64 

6  11.06 

6  7.89 


Diff.  for 
I  Hoar. 


s 
0.482 

0.472 

0.461 

0.449 
0.436 
0.423 

0.409 

0.394 
0.378 

0.361 

0.343 
0.325 

0.306 
0.286 
0.265 

0.243 
0.22Z 
0.198 

0.175 

a  151 
0.127 

0.103 
0.079 
0.054 

0.029 
0.004 
0.021 

0.046 
0.071 
0.095 
0.120 

0.145 


Norm^— The  mean  time  of  samidiamatar  patttnt  the  meridian  may  be  fonnd  bj  mbtraedng  o>.r9  from  the  aiderml  time. 
The  sign  -  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  decreasing. 
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AT  GREENWICH  ] 

MEAN 

NOON. 

• 

THE  SUN'S 

' 

Ji 

V 

1 

V 

•s 

o 

>. 
ta 

Q 

• 

•s 

§ 

o 
rS 

o 

1? 
Q 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diflf.  for 
X  Hour. 

Frid. 

Sat. 

SUN. 

I 
2 

3 

h 
6 

6 
6 

m         s 

39  57.84 

44     5-84 
48  13.59 

s 
10.338 

10.328 

10.317 

N.23 

23 
22 

7 
3 

59 

It 

51.9 

42.8 

9.6 

It 

-     9.87 
Z0.88 

Z1.89 

m        8 

3  31.67 
3  43." 
3  54.30 

s 
0.482 

0.472 

0.461 

h      m       s 

6  36  26.17 
6  40  22.73 
6  44  19.28 

Mon. 
Tues. 
Wed. 

4 

5 
6 

6 
6 

7 

52  21.06 

56  28.23 

0  35.10 

10.305 
10.293 
10.279 

22 
22 
22 

54 
48 
43 

12.2 
51.0 

5.9 

—  12.89 
13.88 
14.87 

4      5-22 

4  15.84 
4  26.14 

0.449 
0.436 
0.422 

6  48  15.84 
6  52  12.40 
6  56     8.95 

Thur. 

Frid. 

Sat. 

7 
8 

9 

7 
7 
7 

4  41.63 

8  47.81 

12  53.62 

10.265 
10.250 
10.234 

22 
22 
22 

36 
30 
23 

57.2 
24.9 
29.3 

-  15.85 
16.83 
17.80 

4  36.12 

4  45.75 
4  55.00 

0.408 

0.39  J 
0.377 

7     0     5.51 
7     4     2.07 
7     7  58.62 

SUN 

Mon. 

Tues. 

lO 

II 

12 

7 
7 
7 

16  59.04 
2 1     4.06 
25     8.64 

10.218 
10.200 
10.182 

22 
22 
22 

16 

8 
0 

10.4 
28.6 
23.8 

-  18.76 
19.72 
20.67 

5     3.86 
5  12.32 
5  20.35 

0.361 

0.344 
0.325 

7  II  55.18 

7  15  51.74 
7-19  48.29 

Wed. 
Thur. 
Frid. 

13 
H 
15 

7 
7 
7 

29  12.77 
33  16.43 
37  19.60 

10.162 
10.142 
10.122 

21 
21 
21 

51 
43 
33 

56.5 
6.7 

54.7 

—  21.61 
22.54 
23.46 

5  27.92 
5  35.02 
5  41.64 

0.306 
0.286 
0.265 

7  23  44.85 
7  27  41.40 

7  31  37.96 

Sat. 

SUN 

Mon. 

i6 

17 
i8 

7 
7 
7 

41  22.26 

45  24.39 
49  25.98 

10.100 
10.078 
10.055 

21 
21 
21 

24 

14 

4 

20.6 
24.8 

7.4 

-  24.38 
25.28 
26.17 

5  47.74 
5  53.32 
5  58.36 

0.243 
0.221 
0.198 

7  35  34.52 
7  39  31.07 
7  43  27.63 

Tues. 
Wed. 
Thur. 

19 

20 
21 

7 

7 
8 

53  27.02 

57  27.50 
I  27.40 

XO.032 

ZO.O08 

9.984 

20 
20 
20 

53 
42 
31 

28.6 
28.6 

7.9 

-27.06 
27.93 
28.80 

6     2.84 
6     6.76 
6  10.10 

0.175 
0.1 51 

0.127 

7  47  24.18 
7  51.  20.74 
7  55   17.30 

Frid. 

Sat. 

SUN. 

22 
23 
24 

8 
8 
8 

5  26.72 

9  25.45 
13  23.59 

9.960 

9.935 
9.910 

20 
20 

19 

19 

7 

55 

26.5 

24.6 

2.7 

-  29.65 

30.50 
31.33 

6  12.86 
6  15.04 
6  16.63 

s           0.103 

0.079 

0.054 

7  59  13.85 

8  3  10.41 

8     7     6.96 

Mon. 
Tues. 
Wed. 

25 
26 

27 

8 
8 
8 

17  21.14 
21   18.09 

25  14-45 

9.885 
9.861 
9.836 

19 
19 
19 

42 
29 
15 

20.8 
19.2 

58.3 

-  32.16 
32.97 
33.77 

6  17.62 
6  18.02 
6  17.82 

0.029 

0.004 

-    0.021 

8  II     3.52 
8  15     0.07 
8  18  56.63 

Thur. 
Frid. 
Sat. 
SUN. 

28 
29 
30 

31 

8 
8 
8 
8 

29  10.21 
33     5.38 

36  59.94 
40  53.92 

9.81 1 
9.786 
9.761 

9.737 

19 
18 

18 

18 

2 

48 

34 

19 

18.3 

19.3 
1.8 

26.0 

-  34.56 

35.34 
36.11 

36.87 

6  17.03 
6  15.64 
6  13.65 
6  11.07 

0.045 
0.070 

0.095 

0.120 

8  22  53.18 
8  26  49.74 
8  30  46.29 
8  34  42.85 

Mon. 

32 

8 

44  47.30 

9.712 

N.18 

4 

32.1 

-  37.62 

6     7.90 

0.145 

8  38  39.40 

Note.— The  s< 

The  si 

deci 

emidiameter  for  me 
gn  —  prefixed  to  th< 
'easing. 

an  noon  ma; 
s  hourly  cha 

y  be  assumed  the  sac 
nge  of  declination  i 

ae  as  that  fc 
ndicates  th( 

>r  apparent  noo 
It  north  declin 

n. 
ations  are 

Diff.  for  I  Hour, 
+9'.8565. 
(Table  III.) 

112 


JULY,  1904. 


m. 


AT  GREENWICH  MEAN  NOON. 


a 

o 

V 

J3 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 
H 
15 

i6 

17 
i8 

19 

20 
21 

22 
23 


27 

28 
29 
30 

31 
32 


o 

J3 


83 
84 

85 

86 

87 
88 

89 
90 

91 

92 
93 
94 

95 
96 

97 

98 

99 
200 

201 
202 
203 

204 
205 


24   206 


25  207 

26  ,  208 


209 

210 
211 
212 
213 


THE  SUN'S 


TRUE  LONGITUDE. 


99  II  10. 1 

100  8  21.0 

loi  5  32.0 

102  2  43.3 

102  59  54.8 

103  57   6.7 

104  54  18.9 

105  51  315 

106  48  44.5 

107  45  57-9 

108  43  1 1.7 

109  40  25.9 

no  37  40.4 

111  34  55.2 

112  32  10.2 

113  29  25.5 

114  26  40.9 

"5  23  56.5 

116  21  12.3 

117  18  28.3 

118  15  44.6 


119  13  i-i 

120  10  17.9 

121  7  35-3 

122  4  53.1 

123  2  II. 5 

123  59  30.6 

124  56  50.4 

125  54  II. I 

126  51  32.7 

127  48  55.2 


214      128  46  18.9      45  51.4  I    143.51 


ft 


10  47.1 
7  57.8 
5     8.7 

2  19.8 
59  31-2 
56  42.9 

53  55.0 

51     7.4 
48  20.2 

45  33-5 
42  47.2 

40     1.2 

37  ^5-5 
34  30.2 

31  45-1 


29 
26 


0.2 

15.5 
23  31.0 


20  46.6 
18  2.5 
15  18.5 

12  34.9 
9  51-6 
7     8.8 

4  26.5 

I  44-7 

59     3-7 

56  23.4 
53  44-0 

51  5.4 
48  27.8 


Diff.  for 
I  Hour. 


42.95 
42.96 
42.96 

42.97 
42.99 
43.00 

43.02 

43-03 
43.05 

43.07 
43'08 

43.10 

43." 
43.12 
43.13 

43.14 
43.15 
43.15 

43.16 

43.17 
43.18 

43.20 
43.21 
43.23 

43.25 
43.28 

43.31 

43.34 
43.38 
43.42 
43.46 


LATITUDE. 


+  0.14 

+  0.03 

—  0.09 

—  0.21 
0.32 
0.43 

—  0.52 
0.60 
0.66 

—  0.67 
0.66. 
0.62 

0.46 
0.34 

—  0.21 

—  0.07 

+  0.07 

+  0.21 
0.32 
0.42 

+  0.48 
0.52 

0.53 
+  0.50 

0-45 
0.38 

+  0.29 

0.18 

+  0.06 

—  0.06 


Logarithm 

of  the 

Kadias  Vector 

of  the 

Earth. 


0.007  2095 
0.007  2150 
0.007  2188 

0.007  2208 
0.007  2209 
0.007  2190 

0.007  215I 
0.007  2087 
0.007  2003 

0.007  1894 
0.007  1758 
0.007  1597 

0.007  1408 
0.007  1 193 
0.007  0951 

0.007  0683 
0.007  0391 
0.007  0075 

0.006  9736 
0.006  9378 
0.006  9000 

0.006  8605 
0.006  8194 
0.006  7767 

0.006  7326 
0.006  6870 
0.006  6401 

0.006  5918 
0.006  5421 
0.006  491 1 
0.006  4386 


—  0.18    0.0063846   -22.8 


Diff.  for 
z  Hour. 


+  2.7 
2.0 
1.2 

+  0.4 

—  0.4 
1.2 

—  2.1 

3.1 
4.1 

—  5.1 
6.2 

7.3 

-  8.4 

9.5 

10.6 

-II.7 

12.7 
13.6 

-14.5 
15.3 

16. 1 

-16.8 

17-5 
18. 1 

-  18.7 

19.3 
19.8 

-  20.4 

21. 0 
2X.6 
22.2 


NoTC— The  longitudes  in  the  column  X  aie  referred  to  the  true  equinox  of  their  own  date,  while 
those  in  the  column  A'  are  referred  to  the  mean  equinoi  of  the  beginning  of  the  Besselian 
fictitious  year. 


Mean  Time 

of 

Sidereal  Noon. 


m 


7  20  42.87 
7  16  46.96 
7  12  51.05 


7 
7 
7 


8  55.13 
4  59.22 

I  3.31 


6  57  7.40 
6  53  11.49 

6  49  15-58 

6  45  19.67 
6  41  23.76 
6  37  27.85 

6  33  31-94 
6  29  36.03 

6  25  40.12 

6  21  44.21 
6  17  48.30 
6  13  52.39 

6  9  56.48 
6  6  0.57 
6  2  4.66 

5  58  8.75 
5  54  12.84 
5  50  16.93 

5  46  21.02 
5  42  25.11 
5  38  29.20 

• 

5  34  33-29 
5  30  37.38 
5  26  41.48 
5  22  45.57 


15  18  49.66 


Diff.  for  I  Hour, 

—  9*.8296. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


C 

o 
S 
o 

O 

ca 
Q 


SEMIDIAMETER. 


I 
2 

3 

4 

5 
6 

7 

8 


lO 

II 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 

23 
24 

25 
26 

27 

28 
29 
30 

31 
32 


Noon. 


14  50.7 

14  47.9 
14  47.4 

14  49.4 

H  54-1 
15  1-6 

15  11.5 
15  23.7 
15  37-2 

15  51.4 

16  4.9 

16  16.7 

16  25.4 
16  30.2 
16  31.0 

16  27.8 
16  21.4 
16  12.6 

16  2.6 
15  52.0 
15  41.6 

15  31-7 
15  22.5 

15  14-1 

15  6.7 
15  0.1 

14  54-5 

14  50-0 
14  46.9 

H  45-3 
14  45.7 


Midnight. 


14  49.0 

14  47-3 
14  48.1 

14  51.4 

14  57.5 

15  6.3 

15  17.4 
15  30-3 

15  44-3 

15  583 

16  II. I 

16  21.5 

16  28.3 
16  31. 1 
16  29.8 

16  24.9 
16  17.2 
16  7.7 

15  57.3 
15  46.7 
15  36.5 

15  27.0 
15  18.2 
15  10.3 

15  3-3 
14  57.2 
14  52.1 

14  48.3 

14  45-9 

H  45-3 
14  46.6 


HORIZONTAL  PARALLAX. 


Noon. 


14   48.2   I      14   50.3 


54   22.9 

54  12.6 
54  IO-7 

54  18. 1 

54  35-4 

55  2.8 

55  39-4 

56  23.9 

57' 13.8 

58     5.7 

58  55.5 

59  38.6 

60  10.6 
60  28.5 
60  31.2 

60  19.5 

59  55-9 
59  23.8 

58  46.8 
58     8.0 

57  29.7 

56  53.3 
56  19.6 

55  49.0 

55  21.5 
54  57.3 
54  36.8 

54  20.4 
54  8.9 
54  3-2 
54     4-5 

54  13-6 


Diff.  for 
X  Hour. 


It 


-0.58 

—  0.26 
+  0.1 1 

+  asi 
0.93 
1-34 

+  1.70 
1.98 
2.14 

+  2.14 

1-95 
1.58 

+  1.05 
+  0.43 

—  0,20 

-0.75 
1. 18 

1.45 

-1.59 
1.62 

1.56 

—  1.46 

1-34 
1. 21 

—  1.07 

0.93 
0.77 

-0.58 
0.36 

—  0.10 
+  0.21 

+  0.56 


Midnight. 


54  16.8 
54  IO-5 
54  13-2 

54  25.5 

54  47.9 

55  20.0 

56  0.8 

56  48.3 

57  39-8 

58  31.2 

59  18.2 

59  56.2 

60  21.4 
60  31.8 
60  27.0 

60     9.0 

59  40-7 
59     5-7 

58  27.5 

57  48.7 
57  11.2 

56  36.1 
56  3.9 
55  34-9 

55  9-0 
54  46.6 
54  28.0 


54 
54 
54 
54 


14.0 

5-3 
2.9 

8.0 


54  21.4 


Diff.  for 
I  Hour. 


UPPER  TRANSIT. 


AGE. 


■-O.43 
-0.08 

+  0.31 

+  0.72 
1. 14 

1-53 

+  1.85 
2.08 
2.16 

+  2.08 
1.79 

1-33 

+  0.75 
+  0.1 1 
-0.49 

—  0.98 

1-34 
1-53 

—  1.62 
1.60 

—  1.40 
1.28 
1. 14 

—  1. 00 
0.85 
0.68 

—  0.48 
-0.23 
+  0.03 

0.38 

+  0.74 


Meridian  of 
Greenwich. 


h      m 

15  19-8 

16  3.1 

16  45-7 

17  28.2 

18  II. 3 

18  55.8 

19  42.6 

20  32.3 

21  25.3 

22  21.3 

23  19.6 

6 

0  19.0 

1  18. 1 

2  15.6 


Diif.  for 
I  Hour. 


3 
4 
4 

5 
6 


II. 2 
4.9 

57.1 

48.5 
39.6 

30.8 


8  22.2 

9  13-6 
4.6 


10 


10  54.8 

11  43.6 

12  30.7 

13  16.1 

14  0.0 

14  42.8 

15  25.1 

16  7.6 


m 
1.84 

1.79 

1.77 

1.78 
1.82 
1.90 

2.0I 
2.14 
2.27 

2-39 
2.46 


2.47 

2.43 
2.36 

2.28 
2.21 
2.16 

2.13 

2.13 
2. 14 

2.14 
2.14 
2.11 

2.06 
2.00 

1-93 

1.86 
1.81 
1.77 
1.76 

1.78 


Noon. 


d 
17.6 

18.6 

19.6 

20.6 
21.6 
22.6 

23.6 
•24.6 
25.6 

26.6 
27.6 
28.6 

0.3 

1-3 
2.3 

3-3 
4-3 
5.3 

6.3 
7.3 
8.3 

9-3 
10.3 

"•3 

12.3 

13-3 

H-3 

15.3 
16.3 

17-3 
18.3 

19.3 


8 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Hour, 

Right 

Diff.  for 

Declination. 

IMff-for 

m^^0*MM  ■ 

Ascension. 

I  Minute. 

1  Minute. 

Ascension. 

I  Minute. 

X  Minute. 

I 

^'RIDA^ 

'    I. 

- 

SUNDAY  3. 

h 

m 

> 

8 

e         t 

ft 

m 

h 

m 

8 

8 

0 

t 

«r 

m 

o 

21 

28 

39.37 

1.9807 

S.I2    II 

39.6 

7.228 

0 

23 

I 

12.88 

1.8896 

S.   5 

38 

22.5 

8.943 

I 

21 

30 

38.13 

1.9780 

12       4 

24.5 

7'V7 

I 

23 

3 

6.23 

1.8887 

5 

29 

25.2 

8.966 

2 

21 

32 

36.73 

1.9754 

II    57 

6.4 

7.326 

2 

23 

4 

59.52 

1.8878 

5 

20 

26.6 

8.987 

3 

21 

34 

35.18 

1.9738 

II    49 

45.4 

7.374 

3 

23 

6 

52.76 

1.8869 

5 

II 

26.7 

9.009 

4 

21 

36 

33.47 

1.9702 

II    42 

21.5 

7.422 

4 

23 

8 

45.95 

I.886X 

5 

2 

25.5 

9.030 

5 

21 

38 

31.61 

1.9677 

II  34 

54.8 

7.468 

5 

23 

10 

39-09 

1.8853 

4 

53 

23.1 

9.051 

6 

21 

40 

29.59 

1.9652 

II  27 

25.4 

7.5>3 

6 

23 

12 

32.18 

i.aS46 

4 

44 

19.4 

9.071 

7 

21 

42 

27.43 

1.9627 

II   19 

53.2 

7.560 

7 

23 

14 

25.24 

X.8839 

4 

35 

14.6 

9.089 

8 

21 

44 

25.11 

1.960a 

II   12 

18.2 

7.605 

8 

23 

16 

18.25 

1.8832 

4 

26 

8.7 

9.108 

9 

21 

46 

22.65 

X.9577 

II     4 

40.6 

7.649 

9 

23 

18 

11.23 

1.8827 

4 

17 

1.6 

9.127 

lO 

21 

48 

20.04 

1.9353 

10  57 

0.3 

7.693 

10 

23 

20 

4.18 

X.8822 

4 

7 

53.5 

9.144 

II 

21 

50 

17.29 

1.9530 

10  49 

17.4 

7.737 

II 

23 

21 

57.09 

1.8816 

3 

58 

44.3 

9.162 

12 

21 

52 

14.40 

1.9507 

10  41 

31.9 

7.779 

12 

23 

23 

49.97 

1.8812 

3 

49 

34.0 

9.179 

13 

21 

54 

".37 

1.9483 

10  33 

43.9 

7,821 

13 

23 

25 

42.83 

1.8808 

3 

40 

22.8 

9.195 

H 

21 

56 

8.20 

1.9460 

10  25 

53.4 

7.86a 

14 

23 

27 

35.67 

1.8805 

3 

31 

10.6 

9.  21 1 

15 

21 

58 

4.89 

1.9437 

10  18 

0.4 

7.904 

15 

23 

29 

28.49 

1.8802 

3 

21 

57.5 

9.226 

i6 

22 

0 

1.45 

I.9415 

10  10 

4.9 

7.945 

16 

23 

31 

21.29 

1.8798 

3 

12 

43.5 

9.240 

17 

22 

I 

57.87 

1.9393 

10     2 

7.0 

7.984 

17 

23 

33 

14.07 

1.8797 

3 

3 

28.7 

9.254 

i8 

22 

3 

54.16 

1.937a 

9  54 

6.8 

8.023 

18 

23 

35 

6.85 

1.8796 

2 

54 

13.0 

9.268 

19 

22 

5 

50.33 

1.9351 

9  46 

4.3 

8.062 

19 

23 

36 

59.62 

1.8794 

2 

44 

56.5 

9.282 

20 

22 

7 

46.37 

1.9329 

9  37 

59.4 

8.100 

20 

23 

38 

52.38 

1.8793 

2 

35 

39.2 

9.295 

21 

22 

9 

42.28 

1.9308 

9  29 

52.3 

8.137 

21 

23 

40 

45.14 

1.8793 

2 

26 

21. 1 

9.307 

22 

22 

II 

38.07 

Z.9388 

9  21 

42.9 

8.175 

22 

23 

42 

37.90 

X.8793 

2 

17 

2.4 

9.318 

23 

22 

13 

33-74 
SA 

1.9368 

turd; 

S.  9  13 
VY  2. 

31.3 

8.2ia 

23 

23 

44 

30.66 

1.8794 

[ONDA1 

S.   2 

^  4. 

7 

42.9 

9.330 

0 

22 

15 

29.29 

1.9248 

S.  9     5 

17.5 

8.847 

0 

23 

46 

23.43 

1.8796 

S.   I 

58 

22.8 

9.340 

I 

22 

17 

24.72 

x.9aa9 

8  57 

1.6 

8.282 

I 

23 

48 

16.21 

X.8798 

49 

2.1 

9.350 

2 

22 

19 

20.04 

1.9211 

8  48 

43.6 

8.317 

2 

23 

50 

9.00 

X.8800 

39 

40.8 

9.359 

3 

22 

21 

15.25 

1.919a 

8  40 

23.5 

8.352 

3 

23 

52 

1. 81 

1.8802 

30 

19.0 

9.368 

4 

22 

23 

10.35 

1.9174 

8  32 

1.4 

8.385 

4 

23 

53 

54.63 

1.8806 

20 

56.6 

9.377 

5 

22 

25 

5.34 

1.9156 

8  23 

37.3 

8.4x8 

5 

23 

55 

47.48 

1.8811 

II 

33.7 

9.385 

6 

22 

27 

0.22 

1.9x39 

8  15 

II. 2 

8.45X 

6 

23 

57 

40.36 

1.8815 

2 

10.4 

9.39a 

7 

22 

28 

55.01 

1.9x22 

8     6 

43.2 

8.482 

7 

23 

59 

33.26 

1.8819 

0 

52 

46.6 

9.400 

8 

22 

30 

49.69 

1.9x05 

7  58 

13.3 

8.514 

8 

0 

I 

26.19 

1.8824 

0 

43 

22.4 

9.407 

9 

22 

32 

44.27 

1.9089 

7  49 

41.5 

8.545 

9 

0 

3 

19.15 

X.8830 

0 

33 

57.8 

9.41a 

lO 

22 

34 

38.76 

1.9073 

7  41 

7.9 

8.575 

10 

0 

5 

12.15 

1.8837 

0 

24 

32.9 

9.418 

XI 

22 

36 

33.15 

1.9057 

7  32 

32.5 

8.605 

II 

0 

7 

5.19 

1.8844 

0 

15 

7.6 

9.434 

12 

22 

38 

27.45 

1.9042 

/  23 

55.3 

8.634 

12 

0 

8 

58.28 

X.8852 

S.  0 

5 

42.0 

9.4a8 

13 

22 

40 

21.66 

1.9028 

7  15 

16.4 

8.663 

13 

0 

10 

51.41 

1.8859 

N.  0 

3 

43.8 
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THE  MOON'S 
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36 

35.0 

9.835 

r  5 

22 

II 

49.40 

1.9323 

9  29     3.5 

8.1x0 

5 

23  42  51.21 

1.8747 

2 

27 

20.6 

9.246 

6 

22 

13 

45.28 

1.9303 

9  20  55.8 

8.147 

6 

23  44  43.68 

1.8744 

2 

18 

5.5 

9.257 

7 

22 

15 

41.04 

1.9283 

9  12  45.9 

8.183 

7 

23  46  36.14 

1.8742 

2 

8 

49.8 

9.266 

8 

22 

17 

36.68 

1.936* 

9     4  33.8 

8.220 

8 

23  48  28.59 

1.8741 

59 

33-6 

9.275 

1      9 

22 

19 

32-21 

1.9245 

8  56   19.5 

8.255 

9 

23  50  21.03 

1.8740 

50 

16.8 

9.284 

;  lo 

22 

21 

27.62 

1.9226 

8  48     3.2 

8.289 

10 

23  52  13.47 

1.8739 

40 

59.5 

9.292 

II 

22 

23 

22.92 

Z.9207 

8  39  44.8 

8.323 

II 

23  54     5-90 

1.8738 

31 

41.8 

9.999 

1     12 

22 

25 

18.11 

I. 9189 

8  31   24.4 

8.357 

12 

23  55  58.33 

1.8739 

22 

23.6 

9.307 

13 

22 

27 

13-19 

1.917a 

8  23     2.0 

8.390 

13 

23  57  50.77 

1.8740 

13 

5-0 

9.313 

14 

22 

29 

8.17 

1.9154 

8  14  37.6 

8.422 

14 

23  59  43.21 

1.8740 

3 

46.1 

9.318 

15 

22 

31 

3-04 

1.9136 

8     6   II. 3 

8.454 

15 

0     I  35.65 

1.8742 

0 

54 

26.8 

9.324 

16 

22 

32 

57.80 

1. 9119 

7  57  43.1 

8.486 

16 

0     3  28.11 

X.8744 

0 

45 

7.2 

9. 3*9 

17 

22 

34 

52.47 

1.9103 

7  49   13.0 

8.5x7 

17 

0     5  20.58 

1.8747 

0 

35 

47-3 

9.333 

18 

22 

36 

47.04 

X.9087 

7  40  41. 1 

8.547 

18 

0     7  13.07 

1.8750 

0 

26 

27.2 

9.337 

19 

22 

38 

41.51 

1.9070 

7  32     7.4 

8.576 

19 

0     9     5.58 

1.8753 

0 

17 

6.9 

9.340 

1    20 

22 

40 

35.88 

1.9054 

7  23  32.0 

8.604 

20 

0  10  58.11 

1.8757 

S.  0 

7  46.4 

9.343  ; 

.    21 

22 

42 

30.16 

X.9039 

7  14  54.9 

8.633 

21 

0  12  50.66 

1.8761 

N.  0 

I 

34.3 

9.345 

22 

22 

44 

24-35 

1.9024 

7     6  16. 1 

8.661 

22 

0  14  43-24 

1.8766 

0 

10 

55.0 

9.347 

23 

22 

46 

18.45 

Z.9010 

S.  6  57  35.6 

8.687 

23 

0  16  35.85 

1.877X 

N.  0 

20 

15.9 

9.348 

SA 

TURDA 

Y  30. 

MOND 

AY,  AUGUST  1 

[. 

0 

;     I 

22 
22 

48 
50 

12.47 
6.40 

1.8996 

1.8982 

S.   6  48  53.6 
6  40     9.9 

8.7x4 
8.741 

0 

0  18  28.49 

1.8777  N.  0 

29 

36.8 

9.348 

2 

22 

52 

0.25 

1.8967 

6  31  24.7 

8.766 

3 

22 

53 

54.01 

1.8954 

6  22  38.0 

8.791 

4 

22 

55 

47.70 

1.8942 

6   13  49.8 

8.8x6 

. 

5 

22 

57 

41-31 

1.8929 

6     5     0.1 

8.840 

PHASES 

OF  THE  MOON. 

6 

7 

22 
23 

59 

1 

34.85 
28.32 

1.89x7 
1.8906 

5  56     9.0 
5  47  16.6 

8.862 
8.885 

, 

8 

23 

3 

21.72 

1.8894 

5  38  22.8 

8.907 

d 

h       m 

9 
10 

23 
23 

5 
7 

15.05 
8.32 

1.8883 
1.8873 

5  29  27.7 
5  20  31.3 

8.929 
8.950 

c 

Last  Quartei 

r    ,     .     .    July 

5   10  54.2 

II 

23 

9 

1.53 

1.8862 

5  II  33.7 

8.970 

• 

New  Moon 

• 

12  I 

7  27.3 

,    12' 

23 

10 

54.67 

1.8832 

5     2  34.9 

8.990 

1> 

First  Quarte 

1    .     •     •     . 

. 

19 

8  48.6 

1    13 

23 

12 

47.76 

1.8843 

4  53  34.9 

9.010 

0 

Full  Moon 

. 

26  21   41.9    1 

14 
15 

23 
23 

14 
16 

40.79 
33.76 

1.8833 

1.8825 

4  44  33.7 
4  35  31.4 

9.029 
9.047 

:  16 

23 

18 

26.69 

X.8817 

4  26  28.0 

9.065 

J             »_ 

17 
18 

23 
23 

20 
22 

19.57 
12.40 

1.8809 
1.8802 

4  17  23.6 
4     8  18.1 

9.082 
9.099 

c 

Apogee 

July 

d        h 
2    17.4 

1 

19 

23 

24 

5.19 

1.8795 

3  59  II. 7 

9.115 

c 

Perigee     , 

• 

.     14   16.2 

20 

23 

25 

57-94 

1.8788 

3  50     4.3 

9.131 

c 

Apogee     . 

• 

.     30     8. 1 

21 
22 

23 
23 

27 
29 

50.65 
43.32 

1.8782 
1.8776 

3  40  56.0 
3  31  46.8 

9.146 
9.X60 

1 

'  23 

23 

31 

35.96 

1.8770 

3  22  36.8 

9.173 

24 

23 

33 

28.56 

1.8765 

S.  3  13  26.0 

9.X87 

122 
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XIIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
inth. 

• 

P.  L. 

p.  l. 

p.  L. 

p.  L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

0 

t     If 

oil* 

0       • 

n 

0       • 

If 

I 

Antares 

W. 

72 

27  25 

3090 

73  55  47 

3094 

75  24 

4 

3098 

76    52 

16 

3102 

Jupiter 

E. 

65 

55  36 

3078 

64  26  59 

3083 

62  58 

29 

3088 

61    30 

5 

3093 

a  Arietis 

E. 

75 

30     I 

3156 

74     2  59 

3163 

72  36 

5 

3171 

71      9 

21 

3178 

Aldebaran 

E. 

108 

0  15 

3023 

106  30  31 

3029 

105     0 

55 

3034 

103    31 

25 

3040 

2 

Antares 

W. 

84 

12     8 

3"9 

85  39  55 

3122 

87     7 

38 

3124 

88  35 

18 

3x26 

a  Aquilae 

W. 

41 

11     9 

42x6 

42    19    20 

4155 

43  28 

29 

4099 

44  38 

32 

4047 

Jupiter 

E. 

54 

9  30 

3"3 

52    41    36 

31x6 

51   13 

46 

3118 

49  45 

58 

3130 

a  Arietis 

E. 

63 

57  47 

Z213 

62  31   54 

3220 

61     6 

9 

3227 

59  40 

32 

3235 

Aldebaran 

E. 

96 

5  18 

3059 

94  36  18 

3062 

93     7 

22 

3064 

91  38 

28 

3066 

Sun 

E. 

127 

37  51 

3448 

126  16  29 

3450 

124  55 

9 

3451 

123  33 

50 

3453 

3 

Antares 

W. 

95 

53   13 

3x31 

97  20  45 

313X 

98  48 

17 

3130 

100  15 

50 

3130 

a  Aquilae 

W. 

50 

40  10 

3847 

51   54  24 

3816 

53     9 

10 

3786 

54  24 

27 

3759 

Saturn 

W. 

24 

10  17 

3103 

25  38  23 

3097 

27     6 

36 

3092 

28  34 

56 

3087 

Jupiter 

E. 

42 

27  31 

3125 

40  59  52 

3124 

39  32 

12 

3124 

38     4 

32 

3123 

a  Arietis 

E. 

S2 

34  37 

3371 

51     9  52 

3280 

49  45 

17 

3289 

48  20 

53 

3298 

Aldebaran 

E. 

84 

14  27 

3070 

82  45  41 

3070 

81   16 

55 

3069 

79  48 

7 

3068 

Sun 

E. 

116 

47  36 

3454 

115  26  21 

3454 

114     5 

6 

3452 

112  43 

49 

3450 

4 

Antares 

W. 

107 

33  52 

3X2Z 

109     I  36 

3118 

no  29 

23 

31 15 

III  57 

14 

31 12 

a  Aquilae 

W. 

60 

47  30 

3643 

62     5  18 

3623 

63  23 

28 

3603 

64  41 

59 

3585 

Saturn 

W. 

35 

58     5 

306a 

37  27     I 

3056 

38  56 

5 

3049 

40  25 

17 

3043 

Jupiter 

E. 

30  45  43 

3II2 

29  17  48 

3109 

27  49 

49 

3105 

26  21 

45 

3101  1 

a  Arietis 

E. 

41 

21  45 

3356 

39  58  38 

3371 

38  35 

48 

3388 

37  13 

17 

3408 

Aldebaran 

E. 

72 

23  34 

3055 

70  54  29 

3051 

69  25 

19 

3046 

67  56 

4 

3041 

Sun 

E. 

105 

56  42 

3435 

104  35     5 

3430 

103  13 

23 

3425 

loi   51 

35 

3420 

5 

a  Aquilae 

W. 

71 

19  23 

3501 

72  39  46 

3485 

74     0 

27 

3469 

75  21 

26 

3454 

Saturn 

W. 

47 

53  18 

3007 

49  23  22 

2998 

50  53 

36 

2989 

52  24 

2 

2981 

Aldebaran 

E. 

60 

28     2 

3009 

58  58     I 

3002 

57  27 

52 

2994 

55  57 

32 

2985 

Sun 

E. 

95 

0  51 

3385 

93  38  17 

3376 

92  15 

34 

3367 

90  52 

40 

3358 

6 

a  Aquilae 

W. 

82 

10  27 

338a 

83  33     4 

3369 

84  55 

56 

3354 

86  19 

5 

334 » 

Saturn 

W. 

59 

59   12 

29*9 

61  30  54 

2917 

63     2 

51 

2905 

64  35 

3 

2893 

Aldebaran 

E. 

48 

22  57 

2^5 

46  51  24 

2924 

45  19 

36 

2913 

43  47 

34 

290Z 

Sun 

E. 

83 

55  19 

3304 

82  31   12 

3292 

81     6 

51 

3279 

79  42 

15 

3266 

7 

a  Aquilae 

W. 

93 

18  37 

3276 

94  43   16 

3264 

96     8 

10 

3253 

97  33 

17 

324X 

Saturn 

W. 

72 

20  10 

2826 

73  54     4 

28x2 

75  28 

16 

V97 

77     2 

48 

2782 

a  Pegasi 

W. 

45 

35  24 

3351 

46  58  36 

3313 

48  22 

33 

3275 

49  47 

14 

3239 

Aldebaran 

E, 

36 

3  22 

2835 

34  29  40 

2821 

32  55 

40 

2807 

31  21 

21 

2792 

Sun 

E. 

72 

35  22 

3196 

71     9     8 

318Z 

69  42 

36 

3165 

68  15 

45 

3x49 

8 

a  Aquilae 

W. 

104 

42     9 

3190 

106     8  30 

318Z 

107  35 

2 

3173 

109     I 

43 

3166 

Saturn 

W. 

85 

0  28 

a7<H 

86  37     3 

2687 

88  14 

0 

2G71 

89  51 

19 

2654 

a  Pegasi 

W. 

57 

0  49 

3078 

58  29  25 

3050 

59  58  36 

3032 

61  28 

22 

2995 

Jupiter 

W. 

17 

49  34 

8775 

19  24  35 

2756 

21     0 

0 

2737 

22  35 

50 

8718 

Sun 

E, 

60 

56  39 

3067 

59  27  49 

3049 

57  58 

37 

3033 

56  29 

4 

3014 

9 

Saturn 

W. 

98 

3  39 

3368 

99  43  18 

2552 

loi  23 

19 

3S35 

103     3 

44 

85x7 

a  Pegasi 

W. 

69 

5  23 

a8fi9 

70  38  21 

2847 

72    IX 

48 

3834 

73  45  45 

oBoz 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

« 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

P.  L. 

of 

Diff. 

XVh 

P.  L. 

of 
Diff. 

XVIIIJ^ 

P.L. 

of 

Diff. 

XXIh 

P.  L. 

of 
Diff. 

0          *          n 

e        1 

tt 

e          r 

n 

0       ' 

M 

I 

Antares 

W. 

78     20     23 

3x06 

79  48 

25 

3XXO 

81  z6 

23 

3it3 

82  44 

17 

3116 

Jupiter 

E. 

60         I     48 

3098 

58  33 

36 

3x03 

57     5 

30 

3x06 

55  37 

28 

3x10 

a  Arietis 

E. 

69  42  45 

3185 

68   16 

18 

319a 

66  49 

59 

3x99 

65  23 

49 

3206 

Aldebaran 

E, 

I02      2      2 

3044 

100  32 

44 

3048 

99     3 

31 

3052 

97  34 

22 

3056 

2 

Antares 

W. 

90      2    56 

3128 

91  30 

32 

3199 

92  58 

7 

3x30 

94  25 

40 

313X 

a  Aquils 

W. 

45  49  26 

4000 

47     I 

6 

3957 

48   13 

28 

3918 

49  26 

30 

3880 

Jupiter 

E. 

48  18  13 

3122 

46  50 

30 

3x34 

.  45  22 

49 

3xa5 

43  55 

10 

3xa5 

a  Arietis 

E. 

58  15     4 

3a4a 

56  49 

44 

3249 

55  24 

33 

3857 

53  59 

31 

3264 

Aldebaran 

E. 

90     9  37 

3068 

88  40 

48 

3069 

87  12 

0 

3069 

85  43 

13 

3070 

Sun 

E. 

122  12  33 

3454 

120  51 

18 

3455 

119  30 

4 

3455 

118     8 

50 

3454 

3 

Antares 

W. 

loi  43  23 

3129 

103   10 

58 

3x28 

104  38 

33 

3x26 

106     6 

II 

3x24 

a  Aquilae 

W. 

55  40  12 

3733 

56  56 

24 

3709 

58  13 

I 

3686 

59  30 

3 

3664 

Saturn 

W. 

30     3  22 

3082 

31  31 

53 

3077 

33     0 

31 

3072 

34  29 

15 

3067 

Jupiter 

E. 

36  36  51 

3x21 

35     9 

8 

3119 

33  41 

22 

3x17 

32  13 

34 

31x5 

a  Arietis 

E. 

46  56  39 

3308 

45  32 

37 

3318 

44     8 

46 

3339 

42  45 

8 

3342 

Aldebaran 

E. 

78  19  18 

3066 

76  50 

27 

3064 

75  21 

33 

3061 

73  52 

35 

3058 

Sun 

E. 

III  22  29 

3448 

no     I 

7 

3446 

108  39 

43 

344a 

107  18 

15 

3438 

4 

Antares 

W. 

113  25     9 

3108 

114  53 

9 

3x04 

116  21 

13 

3100 

117  49 

23 

3095 

a  Aquilae 

W. 

66     0  50 

3567 

67  20 

0 

3550 

68  39 

29 

3533 

69  59 

17 

35»6 

Saturn 

W. 

41   54  36 

3037 

43  24 

3 

3030 

44  53 

39 

3022 

46  23 

24 

3015 

Jupiter 

E. 

24  53  37 

3096 

23  25 

23 

3092 

21  57 

4 

3087 

20  28 

39 

3082 

a  Arietis 

E. 

35  51     9 

3430 

34  29 

25 

3455 

33     8 

10 

3484 

31  47 

28 

3517 

Aldebaran 

E. 

66  26  42 

3036 

64  57 

14 

3030 

63  27 

38 

3023 

61  57 

54 

30x6 

Sun 

E. 

100  29  41 

3414 

99     7 

40 

3408 

97  45 

32 

3400 

96  23 

16 

3393 

5 

a  Aquilae 

W. 

76  42  41 

3439 

78     4 

13 

3425 

79  26 

I 

34x0 

80  48 

6 

3396 

Saturn 

W. 

53  54  39 

297X 

55  25 

28 

2961 

56  56 

29 

2950 

58  27  44 

2940 

Aldebaran 

E, 

54  27     0 

2976 

52  56 

18 

2967 

51  25 

24 

2957 

49  54 

17 

2946 

Sun 

E. 

89  29  36 

3349 

88     6 

21 

3337 

86  42 

53 

33a6 

85  19 

12 

3315 

6 

a  Aquilae 

W. 

87  42  29 

3388 

89     6 

8 

3314 

90  30 

3 

3301 

91  54 

13 

3a89 

Saturn 

W. 

66     7  31 

2880 

67  40 

15 

2867 

69  13 

16 

2854 

70  46 

34 

2840 

Aldebaran 

E. 

42  15  16 

2889 

40  42 

43 

2876 

39     9 

53 

2862 

37  36  46 

2849 

Sun 

E. 

78  17  25 

3«53 

76  52 

19 

3240 

75  26 

57 

3825 

74     I 

18 

3tii 

7 

a  Aquilae 

W. 

98  58  38 

3230 

100  24 

12 

3219 

lOI   49 

59 

3209 

103  15 

58 

3199 

Saturn 

W. 

78  37  39 

2767 

80  12 

50 

275» 

81  48 

22 

2736 

83  24 

14 

27x9 

a  Pegasi 

W. 

51   12  38 

3204 

52  38 

43 

3x71 

54     5 

26 

3199 

55  32 

48 

3x07 

Aldebaran 

E. 

29  46  42 

2777 

28  II 

44 

2762 

26  36 

26 

2746 

25     0 

47 

a73o 

Sun 

E. 

66  48  35 

3133 

65  21 

5 

3"7 

63  53 

16 

3x01 

62  25 

8 

3084 

8 

a  Aquilae 

W. 

no  28  32 

3160 

III  55 

29 

3156 

X13  22 

32 

3x5a 

114  49 

39 

3x49 

Saturn 

W. 

91  29     I 

2637 

93     7 

6 

a62x 

94  45 

33 

2603 

96  24 

24 

2585 

a  Pegasi 

W. 

62  58  42 

3969 

64  29 

34 

994a 

66     0 

59 

29x7 

67  32 

56 

2893 

Jupiter 

W. 

24  12     6 

2699 

25  48 

47 

268X 

27  25 

53 

266a 

29     3 

24 

2644 

Sun 

E. 

54  59     9 

9997 

53  28 

52 

2980 

51  58 

14 

2962 

50  27 

13 

3944 

9 

Saturn 

W. 

104  44  34 

3499 

106  25 

48 

0483 

108     7 

24 

9467 

109  49 

24 

2450 

a  Pegasi 

W. 

75  20  II 

2780 

76  55 

5 

2760 

78  30 

25 

2739 

80     6 

13 

9719 
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XV. 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

'.    Day  of  the 
Month. 

P.  L. 

P.L. 

P.L. 

1 
P.L. 

Name  and  Direction    | 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object 

• 

Diff. 

DiflE. 

DiflC 

Diff. 

• 

*          w 

•       t       t» 

• 

«r 

• 

» 

9     Jupiter 

W, 

30 

41  19 

3626 

32    19   39 

a6o7 

33  58 

24 

3589 

35  37 

34" 

3571 

Sun 

1 

E. 

48 

55  50 

99*7 

47  24     5 

3909 

45  51 

58 

389a 

44  19 

29 

3874 

10     a  Pegasi 

W. 

81 

42  28 

2700 

83   19     8 

a68i 

84  56 

13 

3663 

86  33 

43 

3646 

Jupiter 

W. 

43 

59  34 

248a 

45  41    12 

2465 

47  23 

14 

3448 

49     5  41 

3431 

Sun 

E. 

36 

31  34 

8793 

34  56  56 

8777 

33  21 

58 

3763 

31  46 

42 

3750 

1 
15      Sun 

W. 

31 

30  31 

MM 

33   13  31 

3434 

34  56 

32 

3434 

36  39 

33 

3435 

Spica 

E. 

58 

29  48 

aiz3 

56  39     8 

31X6 

54  48 

32 

aiao 

52  58 

3 

3125 

,  Antares 

E. 

104 

13  25 

ai55 

102  23  49 

3X57 

100  34 

16 

3x59 

98  44  47 

3163 

16     Sun 

W. 

45 

13  46 

3444 

46  56  18 

3450 

48  38 

42 

2456 

50  20 

57 

3463 

Spica 

E. 

43 

47  56 

3160 

41   58  28 

3170 

40     9 

14 

8x80 

38  20 

17 

2x91 

Antares 

1 

E. 

89  38  56 

ai88 

87  50  II 

3196 

86     I 

37 

3303 

84  13 

14 

22XO 

1 

17  1  Sun 

W. 

58 

49  29 

aso6 

60  30  34 

8515 

62  II 

26 

3526 

63  52 

3 

8536 

Regulus 

W. 

24 

45  58 

aaia 

26  34     8 

2230 

28  22 

6 

33S8 

30     9 

52 

3236 

'  Antares 

E. 

75 

14  32 

3339 

73  27  32 

3270 

71  40 

48 

aaSz 

69  54 

21 

3392 

18      Sun 

W. 

72 

II   26 

8593 

73  50  31 

3605 

75  29 

19 

3616 

77     7 

52 

3629 

Regulus 

W. 

39 

5  18 

3386 

40  51  38 

3296 

42  37 

43 

3307 

44  23 

32 

3319 

Antares 

£. 

61 

6  35 

3359 

59  22     I 

3373 

57  37 

47 

3388 

55  53 

55 

3403 

a  Aquilse 

E. 

108 

59     5 

3769 

107  23  57 

3778 

105  48 

53 

3775 

104  13 

53 

3780 

19      Sun 

W. 

85 

16  24 

0693 

86  53  15 

3704 

88  29 

49 

87x6 

90     6 

7 

8730 

Regulus 

W. 

53 

8  26 

8377 

54  52  34 

3388 

56  36 

26 

3400 

58  20 

I 

34x2 

Antares 

£. 

47 

20  17 

S489 

45  38  48 

3507 

43  57 

45 

3537 

42  17 

10 

8549 

a  Aquilse 

E. 

96 

20  42 

•815 

94  46  34 

2835 

93  12 

39 

3835 

91  38 

57 

3846 

20  .  Sun 

W. 

98 

3  19 

t794 

99  37  55 

2806 

lOI    12 

15 

38x9 

I02   46 

18 

8831 

Regulus 

w. 

66 

53  44 

«470 

68  35  39 

3483 

70    17 

17 

3494 

71    58 

39 

3505 

a  Aquilac 

E. 

83 

54  22 

3913 

82    22    20 

3929 

80    50   38 

«94S 

79  19 

16 

3961 

Saturn 

E. 

103 

51   19 

0455 

102      9      2 

3467 

100    27 

2 

3478 

98  45 

18 

3489 

21 

Sun 

W. 

no 

32  32 

«8»l 

"2      4    59 

390s 

"3  37 

II 

9917 

115     9 

8 

9999 

Regulus 

W. 

80 

21  30 

3563 

82       I    17 

3573 

83  40  49 

3584 

85  20 

6 

3594 

Spica 

W. 

27 

6  40 

3637 

28   44    58 

3^ 

30  23 

8 

3698 

32     I 

IX 

9644 

a  Aquilse 

E. 

71 

47  56 

3056 

70    18    53 

3078 

68  50 

16 

3X0X 

67  22 

7 

3194 

Saturn 

E, 

90 

20  36 

aS4S 

88  40  26 

3S57 

87     0 

32 

9568 

85  20 

53 

3578 

Fomalhaut 

E. 

104 

18  50 

3917 

102  47     5 

993a 

loi   15 

27 

9939 

99  43 

58 

3947 

22 

Regulus 

W. 

93 

32  54 

3647 

95  10  45 

•657 

96  48 

22 

9667 

98  25 

46 

8678 

Spica 

W. 

40 

9  18 

3679 

41  46  26 

3687 

43  23 

23 

369s 

45     0 

10 

2704 

a  Aquilse 

E. 

60 

8  58 

Sa6i 

58  44     I 

3993 

57  19 

41 

3396 

55  56 

0 

3363 

Saturn 

E. 

77 

6  15 

363» 

75  28     3 

3641 

73  50 

4 

9653 

72    12 

19 

8661; 

Fomalhaut 

E. 

92 

9     3 

•989 

90  38  37 

3000 

89     8 

24 

30x0 

87   38 

23 

302X 

a  Pegasi 

E. 

107 

6     8 

99M 

105  34  20 

«93X 

104     2 

40 

9937 

loa  31 

7 

3943 

83 

Regulus 

W. 

106 

29  28 

3735 

108     5  34 

8735 

109  41 

28 

9744 

III  17 

10 

3753 

Spica 

W. 

53 

I   16 

3745 

54  36  56 

3753 

56    12 

25 

97«« 

57  47 

43 

3769 

aAquilae 

E. 

49 

8  48 

3583 

47  49  55 

3637 

46   32 

I 

3695 

45  15 

9 

3760 

Saturn 

E, 

64 

6  52 

S7I0 

6a  30  26 

3719 

60  54 

12 

«7«9 

59  18 

10 

3738 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

of  the 
onth. 

Name  and  Direction 

Midnight 

P.L. 

of 

XV^ 

P.L. 
of 

XVIIIh 

P.L. 

of 

XXIh 

I 

P.L. 
of 

01  V^DjeCu 

DifiE. 

• 

Difl. 

f» 

DHL 

Diff. 

e          r         m 

0         §        It 

e         * 

e 

1 

w 

9 

Jupiter 

W. 

37  17     9 

2553 

38  57     8 

2535 

40  37 

32 

25x7 

42 

18 

21 

8500 

' 

Sun 

E. 

42  46  37 

2857 

41  13  23 

284X 

39  39 

48 

2824 

38 

5 

51 

2808 

1 

lO 

a  Pegasi 

W. 

88  II  36 

9629 

89  49  52 

26x3 

91  28 

29 

3598 

93 

7 

27 

2583 

'  Jupiter 

W. 

50  48  32 

3415 

52  31  46 

2398 

54  15 

24 

2382 

55 

59 

25 

23G6 

Sun 

E. 

30  II     9 

2738 

28  35  20 

S726 

26  59 

15 

2716 

25 

22 

56 

2706 

15      Sun 

W. 

38  22  32 

2427 

40     5  28 

2430 

41  48 

20 

2434 

43 

31 

6 

2438 

Spica 

E. 

51     7  42 

2131 

49  17  30 

2137 

47  27 

28 

2144 

45 

37 

36 

2isa 

1            Antares 

1 

E. 

96  55  23 

2167 

95     6     5 

2171 

93  16 

54 

2176 

91 

27 

51 

8X83 

16     Sun 

W. 

52     3     2 

247X 

53  44  56 

2479 

55  26 

39 

2487 

57 

8 

10 

2496 

j  Spica 

E, 

36  31  36 

2202 

34  43   12 

22x5 

32  55 

7 

8229 

31 

7 

23 

2244 

Antares 

E. 

82  25     2 

2219 

80  37     3 

2829 

78  49 

18 

8239 

77 

I 

48 

2849 

17  ,  Sun 

W. 

65  32  26 

2547 

67  12  34 

2558 

68  52 

27 

2569 

70 

32 

4 

2580 

Regulus 

W. 

31  57  26 

2245 

33  44  46 

2256 

35  31 

51 

2265 

37 

18 

42 

2875 

1  Antares 

E. 

68     8  10 

2305 

66  22  18 

23x7 

64  36 

44 

8331 

62 

51 

30 

2345 

18  i  Sun 

W. 

78  46     8 

2641 

80  24     7 

2654 

82     I 

49 

2666 

83 

39 

15 

2G78 

Regulus 

W. 

46     9     4 

2330 

47  54  20 

2343 

49  39 

18 

2353 

51 

24 

0 

2364 

1 

Antares 

E. 

54  10  25 

24x9 

52  27  17 

0436 

50  44 

33 

2453 

49 

2 

13 

2470 

a  Aquilae 

E. 

102  38  59 

2785 

loi     4  12 

279X 

99  29 

32 

2798 

97 

55 

2 

2806 

19  1  Sun 

W. 

91  42     7 

2743 

93  17  50 

2756 

94  53 

16 

8768 

96 

28 

26 

278X 

1  Regulus 

W. 

60     3  19 

2424 

61  46  20 

2436 

63  29 

4 

2447 

65 

II 

32 

2458 

Antares 

E. 

40  37     5 

2572 

38  57  31 

2S9S 

37  18 

28 

2620 

35 

40 

0 

2647 

a  Aquilse 

E. 

90     5  29 

2859 

88  32  17 

287X 

86  59 

21 

2885 

85 

26 

43 

2898 

20     Sun 

W. 

104  20     5 

2845 

105  53  35 

2856 

107  26 

50 

2869 

108 

59 

49 

28RI 

Regulus 

W. 

73  39  45 

2517 

75  20  35 

2528 

77     I 

9 

2540 

78 

41 

27 

2551 

a  Aquilae 

E. 

77  48  14 

2978 

76  17  34 

2997 

74  47 

18 

3016 

73 

17 

25 

3035 

Saturn 

E. 

97     3  50 

2501 

95  22  38 

2512 

93  41 

42 

2523 

92 

I 

I 

2535 

21  1  Sun 

W. 

116  40  50 

2942 

118  12  16 

2953 

119  43 

28 

9965 

121 

14 

25 

2976 

Regulus 

W. 

86  59     9 

260s 

88  37  57 

26x6 

90  16 

30 

2626 

91 

54 

49 

2637 

1 

Spica 

W. 

33  39     6 

2630 

35  16  53 

9657 

36  54 

31 

2664 

38 

31 

59 

267X 

, 

a  Aquilae 

E. 

65  54  27 

3148 

64  27  16 

3175 

63     0 

37 

3202 

61 

34 

30 

3231 

■ 

Saturn 

E. 

83  41  28 

2589 

82     2  18 

2600 

80  23 

23 

26x0 

78 

44 

42 

862X 

Fomalhaut 

1 

E. 

98  12  39 

2954 

96  41  29 

2963 

95  10 

30 

8971 

93 

39 

41 

8980 

1  22      Regulus 

W. 

100     2  56 

2687 

loi  39  53 

2697 

103  16 

37 

2706 

X04 

53 

9 

2716 

Spica 

W. 

46  36  45 

2712 

48  13     9 

2720 

49  49 

22 

2788 

51 

25 

25 

2737 

a  Aquilae 

E. 

54  33     I 

340t 

53  10  46 

3441 

51  49 

16 

3486 

50 

28 

36 

3533 

1 

Saturn 

E. 

70  34  47 

2672 

68  57  29 

268X 

67  20 

24 

2690 

65 

43 

31 

2701 

1 

Fomalhaut 

E. 

86     8  36 

3032 

84  39     2 

3043 

83     9 

43 

3055 

81 

40 

38 

3068 

1 

a  Pegasi 

E. 

100  59  43 

2950 

99  28  27 

2958 

97  57 

21 

2965 

96 

26 

24 

9973 

23 

Regulus 

W. 

112  52  40 

2762 

114  27  58 

977^ 

116     3 

4 

2779 

117 

37 

59 

8788 

Spica 

W. 

59  22  51 

2779 

60  57  47 

2786 

62  32 

33 

2794 

64 

7 

9 

2802 

a  Aquilae 

E. 

43  59  25 

3829 

42  44  53 

3905 

41  31 

38 

3988 

40 

19 

47 

4079 

Saturn 

E. 

57  42  21 

2747 

56     6  44 

2757 

54  31 

so 

8766 

52 

56 

7 

2775 

126 
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XVII. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCEa 

p.  L. 

p.  L. 

P.  L. 

p.  l. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

1^ 

of  Object. 

Difr. 

Diff. 

Diflf. 

DiflF. 

0            »» 

Q              #               »» 

0 

* 

ft 

0 

» 

99 

23 

Fomalhaut 

E. 

80  II  49 

3080 

78  43   15 

3094 

77 

14 

58 

3107 

75 

46 

57 

3121 

a  Pegasi 

E. 

94  55  37 

298X 

93  25     0 

2989 

91 

54 

33 

2997 

90 

24 

17 

3006 

24 

Spica 

W. 

65  41  34 

aSzi 

67   15  48 

28x8 

68 

49 

52 

2826 

70 

23 

46 

2834 

Saturn 

E. 

51  21     6 

2785 

49  46  18 

2793 

48 

II 

41 

2802 

46 

37 

16 

281 1 

Fomalhaut 

E. 

68  31  21 

3200 

67     5  12 

3219 

65 

39 

25 

3238 

64 

14 

0 

3257 

a  Pegasi 

E. 

82  55  50 

3055 

81  26  45 

3066 

79 

57 

54 

3077 

78 

29 

16 

3088 

Jupiter 

E. 

121   10  18 

282s 

119  36  22 

2832 

118 

2 

35 

2840 

116 

28 

59 

2848 

25 

Spica 

W. 

78  10  45 

2873 

79  43  39 

2880 

81 

16 

23 

2887 

82 

48  58 

2894 

Antares 

W. 

33  19  53 

3057 

34  48  55 

3051 

36 

18 

5 

3045 

37 

47 

22 

3041 

Saturn 

E. 

38  48     7 

2857 

37  14  53 

2866 

35 

41 

51 

2876 

34 

9 

I 

2886 

Fomalhaut 

E. 

57  13     5 

337a 

55  50  16 

3399 

54 

27 

57 

3427 

53 

6 

II 

3457 

a  Pegasi 

E. 

71     9  40 

3150 

69  42  31 

3163 

68 

15  38 

3178 

66 

49 

2 

3192 

ll 

Jupiter 

E. 

108  43  39 

3888 

107  II     5 

2894 

105 

38 

39 

990a 

104 

6 

23 

3910 

a  Arietis 

E. 

114  26  21 

3006 

112  56  16 

3011 

III 

26 

17 

3015 

109 

56 

23 

3020 

26 

Spica 

W. 

90  29  34 

9931 

92     I   14 

2938 

93 

32 

45 

2944 

95 

4 

8 

2951 

Antares 

W. 

45  14  40 

3035 

46  44     9 

3036 

48 

13 

37 

3037 

49 

43 

4 

3039 

Fomalhaut 

E. 

46  26  39 

3646 

45     8  54 

3693 

43 

51 

59 

3744 

42 

35 

58 

3799 

a  Pegasi 

E. 

59  40  37 

3276 

58  15  56 

3295 

56 

51 

38 

3315 

55 

27 

44 

3336 

Jupiter 

E. 

96  27  22 

2946 

94  56     I 

2952 

93 

24 

48 

2959 

91 

53 

44 

2965 

a  Arietis 

E. 

102  28  24 

3046 

100  59     8 

3052 

99 

29 

59 

3057 

98 

0 

57 

3063 

27 

Spica 

W. 

102  38  55 

2985 

104     9  27 

2990 

105 

39 

52 

9996 

107 

10 

9 

3002 

Antares 

W. 

57     9  32 

3053 

58  38  39 

3057 

60 

7 

41 

3061 

61 

36  38 

3064 

a  Pegasi 

E. 

48  34  48 

3464 

47   13  43 

3495 

45 

53 

13 

3528 

44 

33 

20 

3564 

Jupiter 

E. 

84  20  24 

2997 

82  50     8 

3003 

81 

19 

59 

3009 

79 

49 

57 

3015 

a  Arietis 

E. 

90  37  36 

3093 

89     9  18 

3100 

87 

41 

8 

3106 

86 

13 

5 

3112 

Aldebaran 

E. 

123  33  25 

0968 

122     2  32 

2974 

I20 

31 

46 

2980 

119 

I 

8 

2985 

28 

Antares 

W. 

69    0  22 

3082 

70  28  53 

3086 

71 

57 

19 

3090 

73 

25 

40 

3093 

Jupiter 

E. 

72    21    33 

3042 

70  52  12 

3047 

69 

22 

57 

305a 

67 

53 

48 

3056 

a  Arietis 

E. 

78  54  45 

3144 

77  27  29 

3151 

76 

0 

20 

3157 

74 

33 

20 

3163 

Aldebaran 

E. 

III  29  43 

3013 

109  59  46 

3018 

108 

29 

55 

3022 

107 

0 

10 

3027 

29 

Antares 

W. 

80  46  26 

3111 

82    14    22 

31x4 

83 

42 

15 

31x6 

85 

10 

5 

3x19 

Jupiter 

E. 

60  29  23 

3076 

59     0  44 

3080 

57 

32 

10 

3083 

56 

3 

40 

3086 

a  Arietis 

E. 

67  20  18 

3198 

65  54     7 

3205 

64 

28 

4 

321a 

63 

2 

9 

3220 

Aldebaran 

E. 

99  32  48 

3047 

98     3  34 

3051 

96 

34 

25 

3054 

95 

5 

19 

3057 

30 

Antares 

W. 

92  28  25 

3131 

93  55  57 

3x33 

95 

23 

27 

3134 

96 

50 

55 

3136 

a  Aquilae 

W. 

47  55  22 

3929 

49     8  12 

3892 

50 

21 

40 

3858 

51 

35 

42 

3828 

Jupiter 

E. 

48  42     0 

3098 

47  13  48 

3100 

45 

45 

38 

310X 

44 

17 

30 

3x02 

a  Arietis 

E. 

55  54  48 

3259 

54  29  48 

3268 

53 

4 

59 

3277 

51 

40 

20 

3287 

Aldebaran 

E, 

87  40  42 

3069 

86  II   55 

3070 

84 

43 

9 

307a 

83 

14 

25 

3073 

31 

Antares 

W. 

104     7  55 

3139 

105  35  17 

3140 

107 

2 

38 

3139 

108 

30 

0 

3139 

a  Aquilae 

W. 

57  53     3 

3704 

59     9  46 

3684 

60 

26 

49 

3665 

61 

44 

13 

3647 

Jupiter 

E. 

36  57     4 

3104 

35  28  59 

3104 

34 

0 

54 

3103 

32 

32 

48 

3102 

a  Arietis 

E. 

44  40     8 

3344 

43  16  47 

3358 

41 

53 

43 

3374 

40 

30 

57 

3392 

Aldebaran 

E. 

75  50  56 

3073 

74  22  14 

307a 

72 

53 

30 

3071 

71 

24 

45 

3069 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
ontb. 

Name  and  Direction 

Midnight. 

p.  L. 
of 

xvt 

P.  L. 
of 

XVIIIh 

P.  L. 
of 

XXIh 

P.L. 
of 

ux  vyujwwb 

DifF. 

Diff. 

Diff. 

Diff. 

0 

»          w 

0         t 

tt 

0        f 

f» 

« 

0           »         m 

23 

Fomaihaut 

E. 

74 

19  13 

3x36 

72  51 

47 

315a 

71    24 

39 

3168 

69  57  51 

3x83 

a  Pegasi 

E. 

88 

54  12 

3016 

87  24 

19 

3085 

85  54 

37 

3035 

84  25     7 

3045 

24 

Spica 

W. 

71 

57  30 

3842 

73  31 

3 

2849 

75     4 

27 

2857 

76  37  41 

2865 

Saturn 

E. 

45 

3     2 

2821 

43  29 

I 

2829 

41  55 

II 

2838 

40  21  33 

2848 

Fomaihaut 

E. 

62 

48  59 

3278 

61   24 

21 

3300 

60     0 

9 

3322 

58  36  23 

3346 

a  Pegasi 

E. 

77 

0  52 

3100 

75  32 

42 

3112 

74     4 

46 

3x24 

72  37     5 

3x37 

Jupiter 

E. 

114 

55  34 

a857 

113  22 

20 

2865 

III  49 

16 

2873 

no  16  22 

288Z 

25 

Spica 

W. 

84 

21  24 

2902 

85  53 

40 

2909 

87  25 

47 

09x6 

88  57  45 

0924 

Antares 

w.. 

39 

16  45 

3038 

40  46 

II 

3036 

42  15 

39 

3Q34 

43  45     9 

3034 

Saturn 

E. 

32 

36  24 

2896 

31     4 

0 

2906 

29  31 

49 

2917 

27  59  52 

3928 

Fomaihaut 

E. 

51 

44  59 

3490 

50  24 

24 

3525 

49     4 

27 

356a 

47  45  II 

3602 

a  Pegasi 

E. 

65 

22  43 

3207 

63  56 

42 

3224 

62  31 

I 

3240 

61     5  39 

3257 

Jupiter 

E. 

102 

34  17 

2917 

loi     2 

20 

2924 

99  30 

32 

a93X 

97  58  53 

2938  1 

a  Arietis 

E. 

108 

26  35 

3025 

106  56 

53 

3030 

105  27 

17 

3035 

103  57  47 

3040  j 

26 

Spica 

W. 

96 

35  22 

2958 

98     6 

28 

8965 

99  37 

25 

997X 

loi     8  14 

2977 

Antares 

W. 

51 

12  28 

304a 

52  41 

49 

3044 

54  II 

7 

3047 

55  40  21 

3050 

Fomaihaut 

E. 

41 

20  54 

3859 

40     6 

53 

3926 

38  54 

0 

4001 

37  42  21 

4081 

a  Pegasi 

E. 

54 

4  14 

3358 

52  41 

10 

3382 

51   18 

33 

3408 

49  56  25 

343S 

Jupiter 

E. 

90 

22  48 

2972 

88  52 

0 

2978 

87  21 

20 

2985 

85  50  48 

299Z 

a  Arietis 

E. 

96 

32     2 

3069 

95     3 

15 

3075 

93  34 

35 

30BZ 

92     6     2 

3087 

27 

Spica 

W. 

108 

40  19 

3008 

no  10 

21 

3014 

III  40 

16 

3020 

113  10     3 

3026 

Antares 

W. 

63 

5  32 

3068 

64  34 

21 

307X 

66     3 

6 

3075 

67  31  46 

3078 

a  Pegasi 

E. 

43 

14     6 

3603 

41   55 

35 

3646 

40  37 

50 

3693 

39  20  55 

3745 

Jupiter 

E. 

78 

20     3 

3020 

76  50 

15 

3026 

75  20 

35 

303X 

73  51     I 

3036 

a  Arietis 

E. 

84 

45     9 

3119 

83   17 

22 

3124 

81  49 

42 

3X3X 

80  22  10 

3x37 

Aldebaran 

E. 

117 

30  37 

299X 

116     0 

13 

2997 

114  29 

57 

3002 

112  59  47 

3007 

28 

Antares 

W. 

74 

53  58 

3097 

76  22 

11 

3Z0X 

77  50 

20 

3x04 

79  18  25 

3x07 

Jupiter 

E. 

66 

24  44 

3060 

64  55 

46 

3065 

63  26 

54 

3069 

61   58     6 

3073 

a  Arietis 

E. 

73 

6  27 

3171 

71  39 

43 

3177 

70  13 

6 

3x84 

68  46  38 

3X9X 

Aldebaran 

E  . 

105 

30  31 

303a 

104     0 

58 

3036 

102  31 

30 

3040 

loi     2     7 

3043  1 

29 

Antares 

W. 

86 

37  51 

3X22 

88     5 

33 

3x24 

89  33 

13 

3x27 

91     0  50 

1 

3x29 

Jupiter 

E. 

54 

35  13 

3089 

53     6 

50 

3092 

51  38 

31 

3094 

50  10  14 

3096 

a  Arietis 

E. 

61 

36  23 

3227 

60   10 

45 

3235 

58  45 

17 

3242 

57  19  58 

3250  1 

Aldebaran 

E. 

93 

36  17 

3060 

92     7 

19 

3063 

90  38 

24 

3065 

89     9  32 

3067 

30 

Antares 

W. 

98 

18  21 

3137 

99  45 

46 

3x38 

loi   13 

10 

3x38 

102  40  33 

1 

1      3x39 

a  Aquilae 

W. 

52 

50  15 

3800 

54     5 

17 

3773 

55  20 

47 

3748 

56  36  43 

3726 

Jupiter 

E. 

42 

49  23 

3103 

41   21 

17 

3x05 

39  53 

13 

3105 

38  25     9 

3104 

a  Arietis 

E. 

50 

15  53 

3«97 

48  51 

37 

3307 

47  27 

34 

33x9 

46     3  44 

3331 

Aldebaran 

E. 

81 

45  42 

3073 

80  17 

0 

3074 

78  48 

19 

3074 

77   19  38 

3073 

31 

Antares 

W. 

109 

57  22 

3x38 

III   24 

45 

3138 

112  52 

9 

3x37 

114   19  34 

3135 

a  Aquilae 

W. 

63 

I  57 

3630 

64  19 

59 

36x4 

65  38 

18 

3598 

66  56  54 

3583 

Jupiter 

E. 

31 

4  41 

3ZOZ 

29  36 

32 

3100 

28     8 

22 

3098 

26  40     9 

3096 

a  Arietis 

E. 

39 

8  31 

34XX 

37  46 

27 

3432 

36  24  47 

3456 

35     3  34 

3483 

Aldebaran 

E. 

69 

55  58 

3068 

68  27 

9 

3065 

66  58 

17 

^QQfl 

65  29  22 

3059 
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AT  GREENWICH  APPARENT  NCON. 

THE  SUN'S 

» 

Equation  of 
Time, 

J4 

1 

o 

IS" 

• 

§ 

•B 

o 
>> 

ed 
Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

to  be 
Added  to 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Honr. 

Apparent 
Declination. 

DiflF.  for 
I  Hour. 

Semi- 
diameter. 

Subtracted 

from 

Apparent 

Time. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h 
8 

8 

8 

m       s 

44  48.29 
48  41.07 
52  33.26 

s 
9.71 1 

9.687 

9.663 

0       »        »» 
N.18      4    28.2 
17    49    16.5 

17  33  47.4 

n 
-  37.62 
38.35 
39.07 

»       »» 
15    47.46 

15   47.59 
15   47.71 

66^63 
66.54 
66.45 

m       s 

6     7.89 
6     4. 1 1 

5  59.78 

s 
0.145 

0.169 

0.193 

Thur. 

Frid. 

Sat. 

4 

5 
6 

8 

9 
9 

56  24.87 
0  15.88 
4     6.32 

9.638 
9.614 

9.590 

17   18      I.O 

17     I  57-8 
16  45  38.0 

-  39.78 
40.48 
41.16 

15    47.84 
15    47.98 

15    48.11 

66.36 
66.27 
66.18 

5  54.85 
5  49-31 
5  43-21 

0.218 

1 

0.242 
0.266 

SUN 

Mon. 

Tues. 

7 
8 

9 

9 
9 
9 

7  56.19 
II  45.48 

15  34-19 

9.566 

9.542 
9.518 

16  29     1.9 
16  12     9.y 

15  55     1.9 

-41.84 
42.50 
43.14 

15    48.25 
15   48.40 

15   48.55 

66.09 
66.01 
65.92 

5  36.53 
5  29.29 
5  21.48 

0.290 
0.314 
0.338 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

9 
9 
9 

19  22.34 
23     9.92 
26  56.93 

9.494 
9.471 

9.447 

15  37  38.8 
15  20    0.6 
15     2     7.6 

-  43.78 
44.40 

45.00 

15    48.70 
15    48.86 
15   49.03 

65.84 
65.76 
65.68 

5  13.09 
5     4-14 
4  54.63 

1 
0.361 

0.384 

0.408 

Sat. 

SUN 

Mon. 

13 
H 
15 

9 
9 
9 

30  4338 
34  29.26 

38  14-59 

9.424 
9.400 

9.377 

14  44    0.4 
14  25  39.0 

14     7     3-8 

-45.60 
46.18 

46.74 

15    49.20 

15    49.37 
15   49.55 

65.60 
65.52 
65.44 

4  44.55 

4  33-91 
4  22.71 

0.432 

0.455 
0.478 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

9  41  59-37 
9  45  4360 

9  49  27.31 

9.354 
9.332 
9.310 

13  48  15-3 
13  29  13.8 

13     9  59.4 

-47.29 

47.83 
48.36 

15    49.74 

15    49.93 
15    50.12 

65.37 
65.29 

65.22 

4  10.97 
3  58.69 
3  45.87 

0.501 

0.523 
0.545 

Frid. 

Sat. 

SUN 

ig 

20 
21 

9 

9 
10 

53  IO-49 

56  53-17 

0  35-35 

9.289 
9.268 
9.248 

12  50  32.5 

12  30  53.5 
12  II     2.7 

-  48.87 

49-37 
49.86 

15    50.31 
15    50.51 
15    50.71 

65.15 
65.08 

65.01 

3  32.54 
3  18.70 

3     4.36 

0.566 
0.587 
0.607 

Mon. 
Tues. 
Wed. 

22 

23 

24 

10 
10 
10 

4  17-04 
7  58.28 

II  39.07 

9.228 
9.209 
9. 191 

II  51     0.4 
II  30  46.8 
II   10  22.3 

-50.33 
50.79 

51.24 

15    50.91 
15    51.12 

15    51.33 

64.95 
64.88 

64.82 

2  49-54 
2  34.27 
2  18.55 

0.627 
0.646 
0.664 

Thur. 

Frid. 

Sat. 

26 
27 

10 
10 
10 

15  19-43 
18  59.38 

22  38.93 

9.173 
9.156 

9.140 

10  49  47.2 
10  29     1.8 
10     8     6.4 

-51.68 
52.10 
52.51 

15    51.54 

15  5^-75 
15  51.97 

64.76 
64.70 
64.64 

2     2.40 
I  45.84 
I  28.89 

a682 
0.698 
0.714 

SUN 
Mon. 
Tues. 
Wed. 

Thur. 

28 
29 

30 
31 

32 

10 
10 
10 
10 

10 

26  18. II 

29  56.93 
33  35.41 
37  13.57 

40  51.42 

9.125 
9. 1 10 
9.097 
9.084 

9.071 

9  47     1-4 

9  25  46.9 

9     4  234 
8  42  51. 1 

N.  8  21   10.4 

-52.91 

53.29 
53.66 

54.02 
-54.36 

15  52.18 

15  52.40 
15  52.61 

15  52.83 
15  53.05 

64.58 

64.53 
64.48 

64.43 
64.38 

I   11.57 
0  53.88 

0  35.85 
0  17.51 

0.729 
0.744 
0.757 
0.770 

0.782 

0     1. 13 

NoTB.— The 
The 

mean 
sign- 

time  of  semid 
-  prefixed  to  tl 

iameter  pasi 
iie  hourly  ch 

sing  the  meridian  may  be  fount 
ange  of  declination  indicates  tl 

1  by  subtractini 
lat  north  declii 

g  0^.18  fron 
lations  are 

a  the  sidereal  time, 
decreasing. 

II. 
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AT  GREENWICH  ] 

MEAN 

NOON. 

M 

«« 

O 

§ 

s 

& 

o 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 
Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
I  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Added  to 
Mean  Time. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h     m       8 

8  44  47.30 
8  48  40.09 
8  52  32.29 

8 
9.712 

9.687 

9.663 

e          >         It 
N.I8        4    32.1 
17    49    20.4 

17  33  51.3 

-  3762 

38.35 
39.07 

m       8 

6    7.90 
6    4.13 

5  59.78 

8 

a  145 
0.169 
0.193 

h     m       s 

8  38  39.40 

8  42  35.96 
8  46  32.51 

Thur. 

Frid. 

Sat. 

4 

5 
6 

8  56  23.92 

9  0  14-95 
9    4    5-41 

9.639 
9.615 
9.591 

17  18     5.0 
17     2     1.8 
16  45  41.9 

-  39.78 

40.48 

41.17 

5  54-85 
5  49.33 
5  43.23 

a2i8 
0.242 
0.266 

8  50  29.07 
8  54  25.62 
8  58  22.17 

SUN 

Mon. 

Tues. 

7 
8 

9 

9    7  55.29 
9  II  44.60 

9  15  33.34 

9.567 

9.542 
9.519 

16  29     5.8 
16  12  13.6 

15  55     5.8 

-41.84 
42.50 
43.15 

5  36.56 
5  29.32 
5  21.51 

0.290 

0.314 
0.337 

9    2  18.73 
9    6  15.28 
9  10  11.84 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

9  19  21.51 
9  23     9.12 
9  26  56.16 

9-495 
9.472 

9.448 

15  37  42.6 
15  20    4.3 
15     2  11.3 

-  43.78 
44.40 
45.01 

5  13.12 

5    4.17 
4  54.66 

a  361 
0.385 
0.408 

9  14    8.39 
9  18     4.95 
9  22     1.50 

Sat. 
SUN 

Mon. 

13 
15 

9  30  42.63 
9  34  28.55 
9  38  13.91 

9.425 
9.402 

9.379 

14  44    4.0 

H  25  42.5 
14    7     7.2 

-45.60 
46.18 

46.75 

4  44-58 

4  33-94 
4  22.74 

0.432 

0.455 
0.478 

9  25  58.05 
9  29  5461 
9  33  51.16 

Tues. 
Wed. 
Thur. 

16 

18 

9  41  58.72 

9  45  42.99 
9  49  26.72 

9.356 
9.333 
9.3" 

13  48  18.6 
13  29  16.9 
13  10    2.4 

-47.30 
47.84 
48.37 

4  11.00 
3  58.72 
3  45.90 

0.500 

0.523 
0.545 

9  37  47.72 

9  41  44.27 
9  45  40.82 

Frid. 

Sat. 

SUN 

19 
20 

21 

9  53     9.94 
9  56  52.66 

10    0  34.87 

9.290 
9.269 
9.249 

12  50  35  4 
12  30  56.3 
12  II     5.2 

-  48.88 
49.38 
49.87 

3  32.57 
3  18.73 

3    4-39 

0.566 
0.587 
0.607 

9  49  37.38 
9  53  33.93 
9  57  30.48 

Mon. 
Tues. 
Wed. 

22 

23 

24 

10    4  16.61 
10    7  57.89 
10  II  38.72 

.      9.229 
9.210 

9.192 

II  51     2.7 
II  30  49.0 
II   10  24.3 

-50.34 

50.80 

51.25 

2  49.57 

2  34.30 
2  18.58 

0.627 
0.646 
0.664 

10     I  27.04 

10     5  23.59 
10    9  20.14 

Thur. 

Frid. 

Sat. 

25 
26 

27 

10  15  19.12 
10  18  59.11 
10  22  38.71 

9.175 
9.158 

9.142 

10  49  48.9 
10  29     3.3 
10     8     7.7 

-51.69 

52.11 

52.52 

2     2.42 
I  45.86 
I  28.91 

0.682 
0.698 
0.714 

10  13  16.69 
10  17  13.25 
10  21     9.80 

SUN 
Mon. 
Tues. 
Wed. 

Thur. 

28 
29 

30 
31 

32 

10  26  17.93 
10  29  56.79 

10  33  35.32 
10  37  13-52 

10  40  51.43 

9.127 
9. 1 12 
9.098 
9<o85 

9073  1 

9  47     2.4 
9  25  47.7 

9     4  23.9 
8  42  51.4 

N.  8  21   10.4 

ly  be  assumed  the  s 
hange  of  declinatioi 

-  52.92 

53.30 

53.67 
54.03 

-54.38 

I   11.58 

0  5389 
0  35.86 
0  17.51 

0.730 
0.744 
0.758 
0.771 

0.783 

noon, 
clinations 

10  25     6.35 
10  29     2.90 
10  32  59.46 
10  36  56.01 

10  40  52.56 

Diff.  for  I  Hour, 

+  9'.8565. 

(Table  III.) 

0     1. 13 

t  for  apparent 
that  north  dei 

Note.— T 
1 

he  M 

*he  si 

are  c 

tmidiameter  for  me 
gn  —  prefixed  to  \X 
lecreasing. 

an  noon  ma 
le  hourly  c 

iame  as  tha 
1  indicates 
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III. 


•  AT  GREENWICH  MEAN  NOON. 

• 

% 

s 

o 

« 

>^ 

•s 

0 

(« 
Q 

THE   SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

7. 

// 

9         »        »• 

r 

n 

»• 

•> 

h 

m       s 

I 
2 

3 

214 

215 
216 

128  46    18.9 

129  43    43.6 

130  41       9.5 

45  51-4 
43  16.0 
40  41.8 

143.51 

143.56 
143.61 

0.18 
0.29 
0.38 

0.006  3846 
0.006  3291 
0.006  2720 

-22.8 

23.5 
24.2 

15 
15 
15 

18   49.66 

14   53.75 
10    57.84 

4 

5 
6 

217 
21IB 
219 

131    38    36.7 

132  36    5-1 

133  33  34-8 

38 
35 
33 

8.8 

37-1 
6.7 

143.66 

143-71 
143.76 

—  0.46 
0.50 

0.53 

0.006  2132 
0.006  1526 
0.006  0902 

-24.9 
25.6 
26.4 

15 
15 
14 

7     1.93 
3     6.02 

59  10.12 

7 
8 

9 

220 
221 
222 

134  31     5-8 

135  28  38.2 

136  26  1 1.8 

30 

28 

25 

37.6 
9.8 

43.3 

143.82 
143.87 

143.93 

0.53 
0.49 

0.43 

0.006  0257 

0.005  9592 
0.005  8904 

-27.3 
28.2 

29.1 
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20 
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0.005  74^ 
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H 
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13 
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15 
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16 
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H 

14 
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i6 
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i8 
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6 
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14 
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21 
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2.27 

55  56.7 

56  45-5 

57  40-0 
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0.80 
0.58 
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0.47 
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1.87 
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26 

27 
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19.0 
20.0 

32 

15     9.4 

15  14.8 

55  31-5 

+  1.57 

55  51-3 

+  1-73 

17     5.8 

2.04 

21.0 
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6 

39 

23.2 

10.487  1 

13 

II  46 

30.15 

3.3656 

2    IX 

43.4 

XI. 664 

13 

13 

37  51.81 

8.2850 

6 

49 

50.8 

10.434 

M 

II  48 

52.02 

a. 3633 

2     0 

3.4 

II.66B 

14 

13 

40     8.88 

3.2839 

7 

0 

15.3 

10.381 

15 

II   51 

13.74 

a.  3609 

I  48 

23.2 

XI. 673 

15 

13 

42  25.88 

a. 3829 

7 

10 

36.5 

10.387 

i6 

II   53 

35.33 

a.  3587 

I  36 

42.8 

11.673 

16 

13 

44  42.83 

3. 3820 

7 

20 

54.5 

10.378 

V 

II   55 

56.79 

a. 3566 

I  25 

2.4 

XI.674 

17 

13 

46  59.72 

8.a8io 

7 

31 

9.1 

XO.816 

i8 

II   58 

18.12 

a. 3543 

I   13 

21.9 

11.673 

18 

13 

49  16.55 

8.88oo 

7 

41 

20.4 

10.159 

19 

12     0 

39.31 

3.3531 

I     I 

41.6 

Z1.671 

19 

13 

51  33.32 

3.3791 

7 

51 

28.2 

XO.XOX   j 

20 

.   12     3 

0.37 

a. 3300 

0  50 

1.4 

11.668 

20 

13 

53  50.04 

3.3783 

8 

I 

32.5 

XO.043   , 

21 

12     5 

21.31 

3.3478 

0  38 

21.5 

11.663 

21 

13 

56     6.71 

8.3774 

8 

II 

33-3 

9.983 

22 

12     7 

42.11 

a. 3457 

0  26 

41.9 

XI. 656 

22 

13 

58  23.33 

3.3766 

8 

2: 

30.5 

9. 983 

23 

12  10 

2.79 

a. 3437 

N.  0  15 

2.8 

IX. 648 

23 

14 

0  39.90 

8.3758 

S.    8 

31 

24.0 

9.861 

1 

S 

UNDA\ 

'   14. 

Tl 

JESDA^ 

/  16. 

1 

o 

12  12 

23.35 

a. 3417 

N.  0     3 

24.2 

11.638 

0 

14 

2  56.42 

8.3749 

S.    8 

41 

13.8 

9.798 

I 

12  14 

43-79 

3.3396 

S.    0     8 

13.8 

xx.6a8 

I 

14 

5  12.89 

3.3748 

8 

50 

59.8 

9.736 

2 

12  17 

4.10 

3.3376 

0  19 

51.2 

11.617 

2 

H 

7  29.32 

3.3734 

9 

0 

42.1 

9.673   t 

3 

12  19 

24.30 

«.3357 

0  31 

27.8 

11.603 

3 

14 

9  45.70 

3.3737 

9 

10 

20.5 

9.608 

4 

12  21 

44.38 

a. 3337 

0  43 

3.5 

11.588 

4 

14 

12     2.04 

8.3730 

9 

19 

55.0 

9- 548 

,      5 

12  24 

4-34 

a. 3317 

0  54 

38.4 

IX. 57a 

5 

14 

14  18.34 

8.8713 

9 

29 

25.5 

9*475 

>      6 

12  26 

24.19 

a.399B 

I     6 

12.2 

XX. 555 

6 

14 

16  34-59 

8.3706 

9 

38 

52.0 

9.408   1 

7 

12  28 

43.92 

3.3380 

I   17 

45.0 

11.538 

7 

14 

18  50.81 

8.3699 

9 

48 

14.5 

9*341 

8 

12  31 

3.55 

8.3363 

I   29 

16.7 

11.5x8 

8 

14 

21     6.98 

8.3693 

9 

57 

32.9 

9.873 

'      9 

12  33 

23.06 

3.3343 

I  40 

47.1 

X 1.496 

9 

14 

23  23.12 

t.8687 

10 

6 

47.2 

9.30s 

lO 

12  35 

42.47 

3.3336 

I   52 

16.2 

IX.473 

10 

14 

25  39.22 

8.a68o 

10 

15 

57.3 

9.133 

II 

12  38 

1.77 

3.3308 

2     3 

43.9 

11.450 

II 

14 

27  55.28 

3.8673 

10 

25 

3.2 

9.063 

12 

12  40 

20.96 

3.3x90 

2  15 

10.2 

XI. 436 

12 

14 

30  11.30 

3.8668 

10 

34 

4.8 

8.991    ' 

13 

12  42 

40.05 

a.  3173 

2  26 

35.0 

II. 100 

13 

14 

32  27.29 

8.8663 

10 

43 

2.1 

8.918 

M 

12  44 

59.04 

a. 3157 

2  37 

58.2 

11.37a 

14 

14 

34  43.25 

3.8698 

10 

51 

55.0 

8.846 

15 

12  47 

17.93 

8.314X 

2  49 

19.7 

XI.344 

15 

14 

36  59.18 

a.  3653 

II 

0 

43.6 

8.773    i 

i6 

12  49 

36.73 

2.3135 

3     0 

39.5 

IX. 314 

16 

14 

39  15.07 

3.2646 

II 

9 

27.7 

8.698 

17 

12  51 

55.  .#3 

3.3x08 

3  II 

57.4 

IX. 383 

17 

14 

41  30.93 

3.36fl 

II 

18 

7.4 

8.634 

i8 

12  54 

14.03 

a.  3093 

3  23 

13.5 

11.353 

18 

14 

43  46-76 

3.3636 

II 

26 

42.6 

8.548   j 

19 

12  56 

32.54 

a. 3078 

3  34 

27.6 

II.3I8 

19 

14 

46     2.56 

3.8631 

II 

35 

13.2 

8.473    , 

20 

12  58  50.96 

2.3063 

3  45 

39.7 

II. 184 

20 

14 

48  18.33 

3.3626 

II 

43 

39.3 

8.396   1 

21 

13     I 

9.29 

a.3<H8 

3  56 

49.7 

II. 148 

21 

14 

50  34.07 

3.3688 

II 

52 

0.7 

8.318    ; 

22 

13     3 

27.53 

a.  3033 

4     7 

57.5 

xi.iia 

22 

14 

52  49.79 

8.3617 

12 

0 

17.5 

8.840 

23 

13     5 

45.69 

3.3019 

4  19 

3.1 

11.074 

23 

14 

55     5.47 

8.3618 

12 

8 

29.5 

8.16X 

L"". 

13     8 

3.76 

3.3005 

S.   4  30 

6.4 

11.035 

24 

14 

57  21.13 

3.3608 

S.  12 

16 

36.8 

8.082 

- 

— 

— 

1 
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IX. 


GREENWICH  MEAN  TIME. 


Hour. 


O 

I 
2 

3 

4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 
i8 

19 

20 
21 
22 

23 


O 
I 

2 

3 

4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 
24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Rigbt 
AscenaioB. 


DifF.  for 
I  Minute. 


.Declination. 


Diff.  for 
I  Minute. 


WEDNESDAY  17. 


h 

14 
14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
15 


15 

15 

15 

15 
16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 


m 

57 

59 
I 

4 
6 

8 

10 

13 

15 

17 

19 
22 

24 
26 

28 

31 

33 

35 

37 
40 

42 

44 
46 

49 


51 
53 

55 

58 

o 

2 

4 
7 

9 

II 

13 
16 

18 

20 

22 

25 

27 

29 
31 
34 
36 

38 
40 

43 
45 


21.13 
36.76 

52.37 

7-95 

23-50 

39-03 

54-53 
10.00 

25-45 
40.88 

56.28 

11.66 

27.02 

42.35 
57.66 

12.94 

28.20 

43-44 
58.65 

13.83 
28.99 

44.12 

59.23 
14.32 


I 


S. 


s 

2.2608 

2.2603 

2.2599 

2.2594 
2.2590 
2.2586 
2.2581 

2.2577 
a. 2573 
2.2569 
2.2565 
2.2562 
2.2558 
2.2553 
2.2549 

2.2545 
2.2542 
2.2538 

2.2533 
2.2528 
2.2524 
2.2520 
2.25x7 

9.25x3  <s. 


2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 

4 
4 

4 
4 
5 


16 

24 
32 
40 
48 
56 

3 

II 

18 
26 

33 

40 

47 

54 

I 

8 

15 
22 

28 

35 

41 
48 

54 
o 


THURSDAY  18. 


29.38 
44.41 

59.42 
14.40 

29-35 
44.27 

59-17 

14.03 
28.87 

43.67 

58.44 
13.18 

27.89 

42.57 
57.21 
II. 81 
26.38 
40.91 

55.41 

9-87 
24.28 

38.66 

53-00 

7.29 

21.54 


2.2508 
2.2503 
2.2499 
2.2494 
9.2489 
2.2485 
2.2480 
2.2475 
2.2470 
2.2464 
2.2459 

2.2454 
2.2449 

2.2443 

2.2437 
2.2431 
2.2425 
9.2419 

2.24x3 
2.2406 

2.2399 
2.2393 
2.2386 
a. 2378 
2.237* 


s. 


s. 


15 
15 
15 
15 
15 
15 
15 
15 
15 

15 

16 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

17 
17 


6 

12 

18 

24 

29 

35 

41 
46 

51 

57 
2 

7 
12 

17 
22 
26 

31 

35 
40 

44 
48 

52 

56 

o 

4 


36.8 

39.4 

37.1 
30.0 

18. 1 

1.3 

39.5 
12.8 

41. 1 

4.4 

22.7 

35.9 

43-9 
46.8 

44-5 

37-1 

24-5 
6.6 

43-4 
15.0 

41.2 

2.1 

17-7 
27.9 


32.7 
32.1 
26.0 

14.5 

57.4 

34.9 
6.9 

33.4 

54-3 
9.6 

19.3 

23.5 
22.0 

14.9 

2.2 

43.9 
19.9 

50.2 

14.8 
33-8 
47ri 

54.6 
56.4 

52.5 

42.8 


8.082 
8.003 
7.922 

7.842 

7.678 
7.596 
7.513 
7.430 

7.347 
7.263 

7.177 
7.09X 
7.005 
6.9x9 

6.833 
6.746 

6.658 
6.570 
6.482 
6.393 
6.304 
6.215 
6.125 


6.035 

5.944 
5.853 
5.762 
5.670 
5.579 
5.487 
5.395 
5.302 
5.90S 
5*1x6 

5.023 
4.928 
4.835 

4.74a 
4.648 

4.553 
4.458 
4.363 
4.269 

4.173 
4.078 
3.982 
3.887 
3.791 


Hour. 


O 
I 
2 

3 
4 

5 

6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 


RiRht 
Ascension. 


DiflF.  for 
x  Minute. 


Declination. 


Diff.  for 
X  Minute. 


FRIDAY  19. 


h 
6 

6 

6 


in 
45 
47 
49 
52 

54 
56 
r6  58 


6 
6 
6 


o 

3 

5 

7 

9 
12 

14 
16 

18 

21 

23 

25 

27 
29 

32 

34 
36 


s 

21.54 

35.74 
49.90 

4.01 

18.08 
32.10 

46.06 

59.97 

13.83 

27.64 

41.39 
55.08 

8.71 

22.29 

35-80 
49.25 

2.64 

15.96 

29.22 
42.41 

55.53 
8.58 

21.56 

34.46 


a 
2.2371 

a. 2363 

2.2356 

2.2348 

2.2341 
2.2332 
2.2323 

2.2314 
2.2306 

2.2297 
2.2287 

a. 2277 
2.2267 
2.2258 
9.2247 
2.2237 
2.2226 
2.2215 
2.2204 

2.2X93 
2.9l8x 
2.9169 
2.2157 
2.2X44 


S. 


s. 


17 

17 

17 

17 

17 

17 

17 

17 

17 

17. 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 
18 

18 

18 

18 


4 
8 

12 

15 

19 
22 

25 

28 

31 

34 

37 
40 

43 
45 
48 

50 

53 

55 

57 

59 
I 

3 

4 
6 


42.8 

27.4 

6.2 

39-3 
6.6 

28.1 

43.9 

53-9 

58.2 

56.6 

49.3 
36.2 

17-3 
52.6 

22.1 

45.9 
3.8 
16.0 
22.4 
22.9 
17.7 
6.8 
50.0 

27.5 


SATURDAY  20. 


38 
41 
43 
45 
47 
49 
52 

54 

56 

58 

o 

3 
5 
7 

9 

8  II 

8  14 
8  16 
8  18 
8  20 
8  22 
8  24 
8  27 
8  29 

8  31 


47.29 

2.2132 

S.18 

0.04 

2.2II9 

18 

12.72 

9.2107 

18    I 

25.32 

2.2093 

18    I 

37.84 

a.2o8o 

18    I 

50.28 

9.2066 

18    I 

2.63 

2.2059 

18    I 

14.90 

2.9038 

18    I 

27.08 

9.9023 

18    I 

39.17 

2.2008 

18    I 

51.17 

•.»993 

18    I 

3- 09 

9.1978 

18    I 

14.91 

2.1963 

18    I 

26.64 

9.X948 

18    I 

38.28 

9.1932 

18    I 

49.82 

2.X915 

18    I 

1.26 

9.X898 

18    I 

I2.6o 

9.1882 

18    I 

23.84 

9.1865 

18    I 

34.98 

2.1848 

18    I 

46.02 

2.X83X 

18    I 

56.95 

2.x8x3 

18    I 

7.77 

9.1795 

18    I 

18.49 

a. 1777 

18    I 

29.09 

2.1758 

S.18    I 

7  59.2 
9  25.2 

o  45.4 
59-8 

8.5 

11-5 
8.8 

0.3 
46.1 

26.2 

0.6 

8  29.4 
8  52.4 

9.8 

21.5 
27.6 

28.1 

23.0 

12.3 

56.0 

8  34.1 

6.7 

33-7 
55.2 
II. 2 


3.791 
3.695 
3.599 
3.503 
3.407 
3.311 
3.215 

3.119 
3.023 
9.926 
2.830 
2.733 
2.637 
2.540 
9.444 
2.348 

2.^51 

9.155 

2.058 
X.96I 
X.866 
1.769 
1.673 
1.577 


X.481 

1.385 
X.288 

X.X93 
X.098 
X.003 
0.907 
0.8x1 
0.7x6 
0.69X 

0.597 
0.439 

0.337 
0.243 

0.148 

-0.055 

+  0.038 
0.132 
0.295 
0.3x8 
0.4x1 
0.5Q3 
C.596 
0.688 

o»779 


X. 
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GREENWICH 

MEAN 

TIME. 

1 

1 

THE  MOON'S 

RIGHT 

'  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

Declinatioa 

Di£f.  for 

Hour. 

Right 

Diff.  for 

Declinatioa 

1 
Diff.  for  i 

Aicensioa 

I  Minute. 

X  Minute. 

A8ceii«ioa 

X  Minute. 

I  Minute. ' 

SI 

UNDAY 

21. 

TUESDAY  23. 

h 

m 

■ 

s 

1         • 

t 

It 

n 

h 

m 

• 

8 

0 

1                    M 

1 
m 

O 

18 

31 

29.09 

2.1758 

S.18 

16 

II. 2 

0.779 

0 

20 

13 

27.67 

2.0678 

S.15 

59  38.2 

4.752 

I 

18 

33 

39.59 

a. 1740 

18 

15 

21.7 

0.871 

I 

20 

15 

31.66 

2.0653 

15 

54  50.9 

4.824  1 

2 

18 

35 

49.97 

3.1721 

18 

14 

26.7 

0.962 

2 

20 

17 

35.50 

2.0628 

15 

49  59.3 

4.895  ; 

3 

18 

38 

0.24 

2. 1703 

18 

13 

26.3 

X.O53 

3 

20 

19 

39.19 

2.0603 

15 

45     3.5 

4.966  , 

4 

18 

40 

10.40 

2.X683 

18 

12 

20.4 

I.  144 

4 

20 

21 

42.73 

2.0577 

15 

40     3.4 

5.036  ; 

5 

18 

42 

20.44 

2.1663 

18 

II 

9.0 

1.234 

5 

20 

23 

46.11 

2.0552 

15 

34  59.2 

5.105  ' 

6 

18 

44 

30.36 

2.1644 

18 

9 

52.3 

x.3a3 

6 

20 

25 

49.35 

2.0527 

15 

29  50.8 

5.175 

7 

18 

46 

40.17 

2.1624 

18 

8 

30.2 

1.413 

7 

20 

27 

52.44 

2.0502 

15 

24  38.2 

5.243 

8 

18 

48 

49.85 

2.1604 

18 

7 

2.7 

1.503 

8 

20 

29 

55.37 

2.0476 

15 

19  21.6 

5.311 

9 

18 

50 

59.42 

a. 1585 

18 

5 

29.8 

1.593 

9 

20 

3A 

58.15 

2.0452 

15 

14     0.9 

5.379  , 

lO 

18 

53 

8.87 

2. 1564 

18 

3 

51.6 

1.681 

10 

20 

34 

0.79 

2.0427 

15 

8  36.1 

5.447  ! 

II 

18 

55 

18.19 

2. 1543 

18 

2 

8.1 

1.769 

II 

20 

36 

3-27 

2.0401 

15 

3     7.3 

5.513 

12 

18 

57 

27.38 

2.1522 

18 

0 

19.3 

1.857 

12 

20 

38 

5.60 

2.0376 

14 

57  34.6 

5.578 

13 

18 

59 

36.45 

2. I5OX 

17 

58 

25.2 

1.945 

13 

20 

40 

7.78 

2.0351 

14 

51   57.9 

5.^43 

14 

19 

I 

45.39 

2.1480 

17 

56 

25.9 

2.032 

14 

20 

42 

9.81 

2.0327 

14 

46  17-4 

5.708 

15 

19 

3 

54-21 

2.1459 

17 

54 

21.4 

2. 1 19 

15 

20 

44 

11.70 

2.0302 

14  40  33.0 

5.773 

16 

19 

6 

2.90 

2.1438 

17 

52 

II. 6 

2.206 

16 

20 

46 

13.43 

2.0276 

14 

34  44.7 

5.837 

17 

19 

8 

11.46 

2.X416 

17 

49 

56.7 

2.292 

17 

20 

48 

15.01 

2.0251 

14 

28  52.6 

5.899  I 

18 

19 

10 

19.89 

2. 1393 

17 

47 

36.6 

2.378 

18 

20 

50 
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9 
10 

55  11.80 
57     8.85 

1.9496 

X.9«21 

8     4  48.7 
8  13  21.2 

8.556 
8.526 

c 

Last  Quarte] 

II 

59     6.05 

1-9545 

8  21   51.8 

8.494 

• 

New  Moon 

II 

0   58.1 

12 

2 

I     3.39 

1.9570 

8  30  20.5 

8.463 

}) 

First  Quarte 

r 17  16  27.1 

13 

14 

15 
16 

2 
2 
2 
2 

3  0.89 

4  58.55 
6  56.36 

8  54.34 

1.9597 
1.9623 
X.9649 
1.9677 

8  38  47.3 
8  47   12.1 

8  55  35.0 

9  3  55.8 

8.430 

8.398 
8.364 
8.330 

0 

Full  Moon 

2S    I 

3     2.0 

•••...       *3    X 

17 

2 

10  52.48 

1.9703 

9  12  14.6 

8.29s 

T%             • 

A 

d        h 

18 

2 

12  50.78 

X.9731 

9  20  31.2 

8.259 

c 

Pengee     . 

Aug.     II  21.3 

19 

20 

2 
2 

14  49.25 
16  47.90 
18  46.71 

1.9760 
1.9788 

9  28  45.7 
9  36  58.1 
9  45     8.2 

fk    99a 

c 

Apoeree     • 

...          ...          .          2^      T  fi    <» 

0.  a34 
8.187 

**Jf'^'0 

•              ••■••»               mf 

21 

2 

X.9816 

8.149 

22 

2 

20  45.69 

X.9845 

9  53  16.0 

8.XX2 

• 

23 

2 

22  44.85 

1.9B75 

10     I  21.6 

8.073 

24 

2 

24  44.19 

1.9905 

N.io     9  24.8 

8.033 
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GREENWICH  MEAN  TIME. 

• 

•  LUNAR  DISTANCES. 

^^ 

P.  L. 

P.  L. 

p.  L. 

1 

P.L. 

Name  and  Direction 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

o 

Q 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff 

1 

0 

f 

m 

0        • 

1* 

0       • 

w 

0 

t 

m 

I 

o  Aquilae 

W. 

68 

15 

47 

3569 

69  34 

55 

3556 

70  54 

17 

3543 

72 

13 

54 

3530 

Saturn 

W. 

46 

4 

42 

3046 

47  33 

58 

3<H3 

49     3 

18 

3038 

50 

32 

44 

3032  ; 

Aldebaran 

E. 

64 

0 

22 

3056 

62  31 

19 

305a 

61     2 

II 

3048 

59 

32 

58 

3043 : 

Sun 

E 

124 

19 

13 

3431 

122  57 

32 

3428 

121  35 

47 

3423 

120 

13 

57 

3417 , 

2 

a  Aquilae 

W. 

78 

55 

24 

3470 

80  16 

22 

3459 

81  37 

32 

3447 

82 

58 

55 

3437 

Saturn 

W. 

58 

I 

40 

3001 

59  31 

52 

2994 

61     2 

12 

9985 

62 

32 

43 

2977 

Fomalhaut 

W. 

46 

32 

55 

3705 

47  49 

37 

3666 

49     7 

0 

3629 

50 

25 

3 

3595 

a  Pegasi 

W. 

32 

13 

19 

4065 

33  23 

55 

3976 

34  35 

58 

3897 

35 

49 

20 

3826 

Aldebaran 

E. 

52 

5 

15 

3014 

50  35 

20 

3007 

49     5 

16 

3000 

47 

35 

3 

8992 

Sun 

E. 

113 

23 

2 

3384 

112     0 

• 

27 

3377 

no  37 

44 

3368 

109 

14 

51 

3358 

3 

a  Aquilae 

W. 

89  48  48 

3386 

91   II 

21 

3375 

92  34 

6 

3365 

93 

57 

2 

1 
3356 

Saturn 

W. 

70 

8 

4 

2930 

71   39 

45 

2920 

73  II 

38 

2909 

74 

43 

46 

2897 

Fomalhaut 

W. 

57 

4 

9 

3445 

58  25 

35 

3417 

59  47 

32 

339a 

61 

9 

58 

3367 

a  Pegasi 

W. 

42 

12 

42 

3551 

43  32 

10 

3506 

44  52 

27 

3466 

46 

13 

29 

3428 

Aldebaran 

E. 

40 

I 

18 

2946 

38  29 

57 

2936 

36  58 

24 

2924 

35 

26 

36 

2913 

Sun 

E. 

102 

17 

42 

3308 

100  53 

40 

3297 

99  29 

25 

3285 

98 

4 

56 

3272 

4 

a  Aquilae 

W. 

100 

54 

25 

3310 

102   18 

25 

330a 

103  42 

34 

3294 

105 

6 

52 

3288 

Saturn 

W. 

82 

28 

14 

2835 

84     I 

57 

2821 

85  35 

58 

2807 

87 

10 

17 

979a 

Fomalhaut 

W. 

68 

9 

0 

3252 

69  34 

8 

3831 

70  59 

41 

3209 

72 

25 

40 

3X87 

a  Pegasi 

W. 

53 

8 

50 

3262 

54  33 

46 

3233 

55  59 

16 

3904 

57 

25 

21 

3177 

Aldebaran 

E. 

27 

43 

52 

285  X 

26  10 

30 

2837 

24  36 

50 

2823 

23 

2 

52 

9809 

Sun 

E. 

90 

58 

42 

3304 

89  32 

38 

3x89 

88     6 

16 

3174 

86 

39 

36 

3x58 

• 

5 

Saturn 

W. 

95 

6 

43 

2716' 

96  43 

2 

2700 

98  19 

42 

2684 

99 

56 

44 

9666 

Fomalhaut 

W. 

79 

41 

48 

3086 

81   10 

15 

3068 

82  39 

4 

3048 

84 

8 

17 

3028 

o  Pegasi 

W, 

64 

43 

43 

3048 

66  12 

56 

3025 

67  42 

38 

3001 

69 

12 

50 

^977 

Jupiter 

W. 

23 

36 

51 

2763 

25  12 

7 

8745 

26  47 

47 

2726 

28 

23 

52 

970B 

a  Arietis 

W. 

22 

21 

16 

3740 

23  37 

21 

3602 

24  55 

53 

3483 

26 

16 

36 

3379 

Sun 

E. 

79 

21 

24 

3075 

77  52 

44 

3037 

76  23 

42 

3Q39 

74 

54 

18 

309Z 

6 

Saturn 

W. 

108 

7 

41 

2580 

109  47 

4 

2563 

III  26 

51 

t544 

113 

7 

3 

9526 

Fomalhaut 

W. 

91 

40 

13 

9938 

93  II 

44 

9922 

94  43 

35 

•905 

96 

15 

48 

2888 

a  Pegasi 

W. 

76 

51 

0 

2866 

78   24 

3 

2845 

79  57 

33 

0823 

81 

31 

31 

9803 

Jupiter 

W. 

36 

30 

25 

2615 

38     8 

59 

2596 

39  47 

59 

2577 

41 

27 

25 

2559 

a  Arietis 

W. 

33 

25 

20 

3023 

34  55 

4 

2970 

36  25 

54 

2923 

37 

57 

44 

9878 

Sun 

E. 

67 

21 

31 

2927 

65  49 

46 

2907 

64  17 

36 

0887 

62 

45 

I 

9867 

7 

Fomalhaut 

W. 

104 

I 

51 

281S 

X05  35 

59 

2804 

107  10 

22 

279a 

108 

45 

0 

9782 

a  Pegasi 

W. 

89 

27 

54 

2705 

91     4 

27 

a687 

92  41 

25 

S669 

94 

18 

46 

9652 

Jupiter 

W. 

49 

51 

9 

2463 

51  33 

14 

2444 

53  15 

46 

2425 

54 

58 

45 

9407 

a  Arietis 

W. 

45 

50 

12 

2692 

47  27 

3 

S1660 

49     4 

37 

a6a9 

50 

42 

52 

9601 

Sun 

E. 

54 

55 

43 

2769 

55  20 

35 

2749 

51  45 

0 

2799 

50 

8 

59 

97x0 

8 

a  Pegasi 

W. 

102 

31 

9 

8574 

104  10 

39 

956a 

105  50 

26 

a550 

107 

30 

30 

aS39 

Jupiter 

W. 

63 

40 

18 

2315 

65  25 

56 

2297 

67  12 

0 

«a79 

68 

58 

30 

3963 

a  Arietis 

W. 

59 

3 

35 

2470 

60  45 

30 

S448 

62  27 

57 

9485 

64 

10 

56 

2404  j 

Sun 

E. 

42 

2 

28 

2615 

40  23 

54 

8597 

38  44 

55 

9580 

37 

5 

33 

9563 

13 

Sun 

W. 

27 

40 

17 

2335 

29  25 

25 

934« 

31    ID 

24 

•348 

32 

55 

13 

8356 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Dav  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVh 

P.L. 

of 

Diff. 

XVIIIh 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

0             » 

f* 

0         «         f 

0        t 

#» 

e          t          m 

I 

a  Aquilae 

W. 

73  33 

45 

3517 

74  53  50 

3506 

76  14 

7 

3493 

77  34  39 

348X 

Saturn 

W. 

52      2 

17 

3o«7 

53  31  56 

303X 

55     I 

43 

30x5 

56  31  37 

3008 

Aldebaran 

E. 

58     3 

39 

3039 

56  34  14 

3Q33 

55     4 

42 

3037 

53  35     2 

302X 

Sun 

E. 

ii8  52 

0 

34" 

117  29  56 

3406 

116     7 

46 

3399 

114  45  28 

3393 

2 

a  Aquilae 

W. 

84  20 

30 

34a6 

85  42  17 

34x6 

87     4 

15 

3405 

88  26  26 

339S 

Saturn 

W. 

64     3 

25 

9969 

65  34  17 

9960 

67     5 

20 

•950 

68  36  36 

9940 

Fomalhaut 

w. 

51  43 

43 

356a 

53     2  59 

3531 

54  22 

49 

3500 

55  43  13 

347X 

a  Pegasi 

w. 

37     3 

55 

37€a 

38  19  37 

370a 

39  36 

22 

3648 

40  54     5 

3598 

Aldebaran 

E. 

46     4 

40 

9983 

44  34     6 

3974 

43     3 

22 

3965 

41  32  26 

2956 

Sun 

E. 

107  51 

47 

3350 

106  28  33 

3340 

105     5 

8 

3330 

103  41  31 

33x9 

3 

a  Aquilae 

W. 

95  20 

9 

3346 

96  43  27 

3337 

98     6 

56 

33«8 

99  30  35 

33x9 

Saturn 

W. 

76  16 

9 

3886 

77  48  46 

^3 

79  21 

39 

286X 

80  54  48 

2848 

Fomalhaut 

W. 

62  32 

52 

3344 

63  56  13 

33>9 

65  20 

2 

3396 

66  4.}.  18 

3374 

a  Pegasi 

w. 

47  35 

14 

3393 

48  57  40 

3357 

50  20 

45 

3324 

51  44  29 

3392 

Aldebaran 

E. 

33  54 

34 

990X 

32  22  17 

2890 

30  49  45 

2877 

29  16  57 

2864 

Sun 

E. 

96  40 

12 

33)9 

95  15  13 

3*47 

93  49 

59 

3333 

92  24  29 

3319 

4 

a  Aquilae 

W. 

106  31 

i8 

3081 

107  55  52 

3374 

109  20 

34 

3369 

no  45  22 

3363 

Saturn 

W. 

88  44 

55 

8778 

90  19  52 

37^3 

91  55 

8 

3747 

93  30  45 

3733  1 

Fomalhaut 

W. 

73  52 

5 

3x67 

75  18  54 

3x47 

76  46 

7 

3x26 

78  13  45 

3x05 

a  Pegasi 

W. 

58  51 

58 

3150 

60  19     7 

3x34 

61  46  48 

3098 

63  15    0 

3073 

Aldebaran 

E. 

21    28 

36 

2794 

19  54    0 

•779 

18  19 

5 

2764 

16  43  50 

3749 

Sun 

E. 

85    12 

37 

3143 

83  45  19 

3x36 

82  17 

41 

3XX0 

80  49  43 

3092 

5 

Saturn 

W. 

loi  34 

9 

3649 

103  II  57 

3632 

104  50 

8 

26x5 

106  28  43 

3598 

Fomalhaut 

W. 

85  37 

55 

3009 

87     7  56 

2993 

88  38 

19 

3973 

90    9     5 

9956 

a  Pegasi 

w. 

70  43 

31 

3954 

72  14  41 

3933 

73  46 

19 

29x0 

75  18  25 

8887 

Jupiter 

w. 

30     0 

21 

2690 

31  37  14 

3671 

33  14 

33 

2^53 

34  52  16 

3634 

a  Arietis 

w. 

27  39 

16 

3293 

29     3  37 

3314 

30  29 

29 

3x43 

31  56  46 

3080 

Sun 

E. 

73  24 

31 

3003 

71  54  22 

3984 

70  23 

49 

2965 

68  52  52 

3946 

6 

Saturn 

W. 

114  47 

40 

3508 

116  28  42 

3490 

118  10 

9 

3473 

119  52     2 

3453 

Fomalhaut 

W. 

97  48 

22 

3873 

99  21  16 

3858 

loo  54 

29 

3843 

102  28     I 

3829 

a  Pegasi 

W. 

83     5 

55 

3782 

84  40  46 

3763 

86  16 

3 

3743 

87  51  46 

3724 

Jupiter 

W. 

43     7 

17 

1540 

44  47  35 

2320 

46  28 

20 

2502 

48     9  31 

3482 

a  Arietis 

W. 

39  30 

31 

3836 

41     4  12 

3797 

42  38 

44 

3760 

44  14     5 

3795 

Sun 

E. 

61   12 

0 

3848 

59  38  34 

2838 

58     4 

43 

2808 

56  30  26 

3788 

7 

Fomalhaut 

W. 

no  19 

51 

3773 

III  54  55 

2763 

"3  30 

II 

3756 

"5     5  36 

3753 

a  Pegasi 

W. 

95  56 

31 

3635 

97  34  39 

2619 

99  13 

8 

3604 

100  51  58 

2588 

Jupiter 

W. 

56  42 

10 

3388 

58  26     2 

3369 

60  10 

21 

3351 

61  55     6 

3333 

a  Arietis 

W. 

52  21 

46 

3572 

54     I   19 

3546 

55  41 

28 

3520 

57  22  14 

2494  1 

Sun 

E. 

48  32 

32 

3691 

46  55  40 

2G7Z 

45  18 

21 

2652 

43  40  37 

2634 

8 

a  Pegasi 

W. 

109  10 

49 

3539 

no  51  22 

3520 

112    32 

8 

25x2 

114  13     5 

3505 

Jupiter 

W. 

70  45 

24 

3246 

72  32  43 

2230 

74  20 

26 

2214 

76     8  33 

3198 

a  Arietis 

W. 

65  54 

25 

2382 

67  38  25 

2363 

69    22 

53 

2344 

71     7  49 

2325 

Sun 

E. 

35  25 

47 

2546 

33  45  38 

2530 

32     5 

7 

2515 

30  24  15 

3500 

• 

13 

Sun 

W. 

34  39 

51 

3364 

36  24  17 

2374 

38     8 

29 

3384 

39  52  27 

3394 
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LUNAR  DISTANCES. 



p.  L. 

P.  L. 

P.  L. 

p.  L. 

o| 

Name  and  Direction    1 

N< 

3on. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object, 

Diff. 

DiflF. 

Diff. 

Diff. 

o 

1      tt 

0           p           n 

0          > 

If 

0 

1 

It 

13 

Antares 

E. 

8o 

30  48 

1094 

78  39  40 

2103 

76  48 

45 

2112 

74 

58 

4 

2122 

14 

Sun 

W. 

41 

36  10 

2406 

43  19  36 

2418 

45     2 

46 

2430 

46 

45 

38 

2443 

Antares 

E. 

65  48  46 

2182 

63  59  51 

2196 

62  II 

18 

2211 

60 

23 

6 

2227 

a  Aquilse 

E. 

113 

9     I 

2627 

III  30  43 

2626 

109  52 

24 

2627 

108 

14 

6 

2630 

15 

Sun 

W. 

55 

15     6 

2515 

56  55  58 

2530 

58  36 

29 

2546 

60 

16 

38 

2561 

1 

Antares 

E. 

51 

28  21 

23x6 

49  42  45 

2337 

47  57 

40 

2359 

46 

13 

6 

2381 

a  Aquilae 

E. 

100 

4     3 

2663 

98  26  33 

2673 

96  49 

17 

2684 

95 

12 

16 

2696 

i6 

Sun 

W. 

68 

31   50 

2645 

70     9  44 

2663 

71  47 

14 

2679 

73 

24 

22 

2695 

a  Aquilse 

E. 

87 

II  48 

2774 

85  36  46 

2792 

84     2 

8 

281 1 

82 

27 

54 

2831 

Saturn 

E. 

105 

37  39 

2321 

103  52  10 

2336 

102     7 

3 

2352 

100 

22 

20 

3368 

17 

Sun 

W. 

81 

24  21 

2782 

82  59  13 

2799 

84  33 

42 

28x6 

86 

7 

49 

2833 

Spica 

W. 

23 

51   39 

2556 

25  31  35 

256X 

27  II 

23 

2568 

28 

51 

2 

2576 

a  Aquilae 

E. 

74 

43  25 

2940 

73  II   57 

2965 

71  41 

I 

2991 

70 

10 

37 

3017 

Saturn 

E. 

91 

44  27 

2448 

90     2     0 

2464 

88   19 

56 

«479 

86 

38 

13 

2494 

Fomalhaut 

E. 

107 

27   14 

2838 

105  53  36 

2848 

104  20 

10 

2859 

102 

46  58 

2869 

i8 

Sun 

W. 

93 

53     7 

2914 

95  25     8 

2930 

96  56 

49 

2945 

98 

28 

II 

3961 

Spica 

W. 

37 

6   10 

2628 

38  44  27 

2640 

40  22 

28 

2651 

42 

0 

14 

2663 

a  Aquilae 

E. 

62 

47     7 

3164 

61  20  15 

3198 

59  54 

3 

3233 

58 

28 

33 

3270 

Saturn 

E. 

78 

15     4 

2571 

76  35  29 

2586 

74  56 

15 

260X 

73 

17 

21 

26x5 

Fomalhaut 

E. 

95 

4  38 

2930 

93  32  57 

2944 

92     I 

34 

2958 

90 

30 

28 

2973 

a  Pegasi 

E. 

109 

57  12- 

2877 

108  24  24 

2887 

106  51 

49 

2897 

105 

19 

27 

2907 

19 

Sun 

W. 

ic6 

0  13 

3034 

107  29  43 

3048 

108  58  56 

3062 

no 

27 

52 

3075 

Spica 

W. 

50 

5     0 

2723 

51  41     9 

2735 

53   17 

2 

2746 

54 

52 

41 

2758 

a  Aquilae 

E. 

51 

32  25 

348« 

50  II  43 

3535 

48  51 

57 

3588 

47 

33 

10 

3648 

Saturn 

E. 

65 

7  37 

2684 

63  30  36 

2697 

61  53 

52 

27x0 

60 

17 

26 

2723 

Fomalhaut 

E. 

82 

59  32 

3047 

81  30  17 

3063 

80     I 

22 

3079 

78 

32 

46 

3096 

a  Pegasi 

E. 

97 

40  49 

0960 

96     9  46 

2972 

94  38 

59 

0983 

93 

8 

25 

2994 

20 

Sun 

W. 

117 

48  32 

3138 

119  15  55 

3151 

120  43 

3 

3162 

122 

9 

58 

3x73 

Spica 

W. 

62 

47  10 

38x2 

64  21  21 

2833 

65  55 

19 

a833 

67 

29 

4 

2843 

Saturn 

E. 

52 

19  25 

2784 

50  44  36 

2796 

49  10 

3 

3808 

47 

35 

45 

2818 

Fomalhaut 

E. 

71 

14  59 

3183 

69  48  30 

3202 

68  22 

23 

322Z 

66 

56 

39 

3342 

a  Pegasi 

E. 

85 

39  16 

3055 

84  10  II 

3068 

82  41 

22 

3079 

81 

12 

47 

309a 

21 

Spica 

W. 

75 

14  42 

2889 

76  47  15 

2898 

78  19 

36 

2906 

79 

51 

47 

2915 

Antares 

W. 

30 

33  36 

3"5 

32     I  27 

3«H 

33  29 

32 

3095 

34 

57 

48 

3088 

Saturn 

E. 

39 

47  47 

2873 

38  14  53 

2883 

36  42 

13 

2894 

35 

9 

47 

290s 

Fomalhaut 

E. 

59 

54     8 

335a 

58  30  57 

3377 

57     8 

14 

3403 

55 

46 

I 

3431 

a  Pegasi 

E. 

73 

53  49 

3x58 

72  26  49 

3172 

71     0 

6 

3x86 

69 

33 

40 

3300 

Jupiter 

E. 

112 

44  55 

2874 

III   12     3 

2882 

109  39 

21 

289X 

108 

6 

50 

3899 

a  Arietis 

E. 

117 

16     5 

3033 

115  46  33 

3038 

114  17 

7 

3043 

1X2 

47 

47 

3047 

22 

Spica 

W. 

87 

30  10 

995a 

89     I  23 

2959 

90  32 

27 

2965 

92 

3 

23 

2973 

Antares 

W. 

42 

20  38 

3073 

43  49  20 

3073 

45  18 

3 

3073 

46    46   46 

3074 

Fomalhaut 

E. 

49 

3   18 

3595 

47  44  38 

3635 

46  26 

41 

3677 

45 

9 

29 

37«4 

a  Pegasi 

E. 

62 

25  54 

3277 

61     I   16 

3295 

59  36 

59 

33x3 

58 

13 

3 

3332 

XVI. 


AUGUST,  1904. 


143 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

Midnight. 

p.  L. 
of 

XVh 

P.  L. 
of 

XVIIIh 

P.  L. 
of 

XXJh 

P.  L. 
of 

wX    \.yUJCVL* 

Diflf. 

Diff. 

Diff. 

Diff. 

0     1     f 

0              f              M 

0       1 

M 

0        > 

» 

13 

Antares 

E. 

73     7  39 

2x33 

71        17       29 

2143 

69   27 

36 

2156 

67    38 

I 

2x69 

14 

Sun 

W. 

48  28  II 

a457 

50       10      25 

247X 

51    52 

19 

2485 

53  33 

53 

3300 

Antares 

E. 

58  35  18 

8243 

56  47  54 

236X 

55     0 

56 

2279 

53   14 

25 

2297 

a  Aquilae 

E. 

106  35  52 

3634 

104   57  43 

2639 

103  19 

40 

2645 

loi  41 

46 

2653 

15 

Sun 

W. 

61  56  26 

8578 

63  35  51 

2595 

65  14 

53 

261 1 

66  53 

33 

2628 

Antares 

E. 

44  29     4 

3405 

42  45  36 

2429 

41     2 

43 

2455 

39  20 

27 

S484 

a  Aquilae 

E. 

93  35  31 

2710 

91   59     5 

2725 

90  22 

59 

2741 

88  47 

13 

2756 

16 

Sun 

W. 

75     I     8 

2713 

76  37  30 

273X 

78  13 

29 

2747 

79  49 

6 

2764 

a  Aquils 

E. 

80  54     6 

2831 

79  20  44 

2872 

77  47 

49 

2894 

76  15 

23 

2916 

1  Saturn 

E. 

98  38     0 

2384 

96  54     3 

2400 

95  10 

28 

3416 

93  27 

16 

2432 

17     Sun 

W. 

87  41  36 

2849 

89  15     0 

2866 

90  48 

3 

3883 

92  20 

45 

2898 

Spica 

W. 

30  30  31 

8585 

32     9  47 

2595 

33  48 

50 

3606 

35  27 

38 

2617 

a  Aquilae 

E. 

68  40  45 

3044 

67  11  27 

3073 

65  42 

44 

3X03 

64  14 

37 

3x33 

Saturn 

E. 

84  56  52 

25x0 

83  15  53 

2526 

81  35 

16 

3541 

79  55 

0 

2556 

Fomalhaut 

E. 

loi   14     0 

288X 

99  41   17 

2892 

98     8 

48 

2905 

96  36 

35 

29x7 

18 

Sun 

W. 

99  59  13 

2976 

loi  29  56 

999X 

103     0 

19 

3005 

104  30 

25 

3020 

Spica 

W. 

43  37  44 

2675 

45  14  57 

2687 

46  51 

54 

3699 

48  28 

35 

27x1 

a  Aquilae 

E. 

57     3  46 

3308 

55  39  44 

3348 

54  16 

28 

3391 

52  54 

I 

3436 

Saturn 

E. 

71  38  46 

2629 

70     0  31 

2643 

68  22 

34 

3657 

66  44 

56 

267X 

Fomalhaut 

E. 

88  59  40 

2986 

87  29  10 

3001 

85  58  58 

30x6 

84  29 

5 

3032 

a  Pegasi 

E. 

103  47  17 

29x7 

102  15  20 

2938 

100  43 

36 

2939 

99  12 

6 

2949 

19 

Sun 

W. 

III   56  32 

3089 

"3  24  55 

3101 

114  53 

3 

3"4 

116  20 

55 

3x27 

Spica 

W. 

56  28     4 

2769 

58     3  12 

2781 

59  38 

5 

2791 

61   12 

44 

2801 

a  Aquilae 

E. 

46  15  27 

3710 

44  58  51 

3777 

43  43 

25 

3851 

42  29 

15 

3930 

Saturn 

E. 

58  41   17 

2736 

57     5  25 

3748 

55  29 

49 

2760 

53  54 

29 

2772 

Fomalhaut 

E. 

77     4  31 

31 Z2 

75  36  36 

3x30 

74     9 

3 

3x47 

72  41 

50 

3165 

a  Pegasi 

E. 

91  38     5 

3007 

90     8     I 

3018 

88  38 

II 

3030 

87     8 

36 

3043 

20  !  Sun 

W. 

123  36  39 

3184 

125     3     7 

3195 

126  29 

22 

3«>5 

127  55 

25 

32x4 

Spica 

W. 

69     2  36 

2852 

70  35  56 

2862 

72     9 

3 

3871 

73  41 

58 

2880 

Saturn 

E. 

46     I  41 

2829 

44  27  51 

3841 

42  54 

16 

3833 

41  20 

55 

2862 

Fomalhaut 

E. 

65  31   19 

3262 

64     6  23 

3284 

62  41 

52 

3306 

61   17 

47 

3328 

a  Pegasi 

E. 

79  44  28 

3105 

78  16  25 

3xx8 

76  48 

37 

3«3i 

75  21 

5 

3144 

21 

Spica 

W. 

81  23  47 

a9a3 

82  55  37 

2931 

84  27 

17 

2938 

85  58  48 

294s 

Antares 

W. 

36  26  12 

3083 

37  54  42 

3079 

39  23 

18 

3076 

40  51 

57 

3074 

Saturn 

E. 

33  37  35 

2916 

32     5  37 

a9a7 

30  33 

52 

9939 

29     2 

22 

2949 

Fomalhaut 

E. 

54  24  20 

3460 

53     3  II 

3491 

51  42 

37 

3523 

50  22 

38 

3558 

a  Pegasi 

E. 

68     7  31 

3215 

66  41  40 

3230 

65  16 

6 

3246 

63  50 

51 

326X 

Jupiter 

E. 

106  34  30 

2907 

105     2  20 

2914 

103  30 

19 

2S)22 

loi   58 

28 

2929 

a  Arietis 

E. 

III   18  32 

305a 

109  49  24 

3057 

108  20 

22 

3062 

106  51 

27 

3067 

22 

Spica 

W. 

93  34  10 

a979 

95     4  49 

3985 

96  35 

21 

399X 

98     5 

45 

2997 

Antares 

w. 

48  15  29 

3075 

49  44   10 

3076 

51   12 

50 

31077 

52  41 

28 

3078 

Fomalhaut 

E. 

43  53     7 

3774 

42  37  38 

3827 

41  23 

4 

3887 

40     9 

31 

3951 

a  Pegasi 

E. 

56  49  29 

335a 

55  26  17 

337a 

54     3 

28 

3394 

52  41 

4 

3417 

J  46 
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AT  GREENWICH 

.  APPARENT  ] 

NOON 

• 

THE  SUN'S 

i 

o 

• 

J3 

a 
o 

» 

J3 

O 

(« 
Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian, 

Equation  of 
Time, 
to  be. 

Subtracted 

from 

Apparent 

Time. 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

DifF.  for 
I  Hoar. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Thur. 

Frid. 

Sat. 

I 

2 
3 

h      m        s 
10    40    51.42 

10    44    29.00 

10    48       6.31 

s 
9.071 

9.060 

9.050 

0        ' 

N.  8  21 

7  59 
7  37 

10.4 

21.6 

25.0 

-  54-36 
54.70 
55.02 

15 
15 
15 

»» 

53-05 
53.28 

53-51 

64.38 
64.34 
64.30 

m        s 
0       1. 13 
0    20.06 
0    39.25 

s 
0.782 

0.794 

0.805 

SUN. 

Mon. 

Tues. 

4 

5 
6 

10    51    43.38 
10   '55    20.20 
10    58    56.82 

9.040 
9.031 
9.022 

7  15 
6  53 
6  30 

20.8 

9.5 
51-4 

-  55.32 
55.61 
55.89 

15 
15 

53-74 

53-97 
54.21 

64.26 
64.22 
64.18 

0  58.69 

1  18.35 
I    38.24 

0.815 
0.824 
0.832  ' 

1  Wed. 
Thur. 
Frid. 

7 

8 

9 

II       2    33.24 

II     6     9.48 
II     9  45-55 

9.014 
9.006 
9.000 

6     8 

5  45 
5  23 

26.7 

55.9 
19.2 

-  56.16 
56.41 
56.64 

15 
15 

54-45 
54-69 
54-93 

64.15 
64.12 

64.10 

1  58.31 

2  18.57 
2    39.00 

0.840 
0.848 
0.854 

Sat. 

SUN. 

Mon. 

lO 

II 

12 

II   13  21.47 
II   16  57.25 
II  20  32.90 

8.994 
8.988 
8.983 

5     0 
4  37 
4  14 

37.1 
49.9 

57-9 

-  56.86 
57.07 
57.26 

15 
15 

55.18 
55.43 
55.69 

64.08 
64.06 
64.05 

2  59-57 

3  20.29 

3  41-14 

0.860 
0.866 
0.871 

Tues. 
Wed. 
Thur. 

13 

15 

II  24    8.43 
II  27  43.88 
II  31  19.24 

8.979 
8.975 
8.972 

3  52 
3  29 
3     5 

1-5 

I.O 

56.7 

-  57.44 
57.60 

57.75 

15 

IS 
IS 

55.95 
56.21 

56.48 

64.04 
64.03 
64.02 

4     2.09 

4  23.15 
4  44.27 

0.875 
0.879 
0.882 

Frid. 

Sat. 

SUN. 

i6 

17 
i8 

II  34  54-55 
II  38  29.82 

II  42     5.06 

8.970 
8.969 
8.969 

2  42 
2  19 
I  56 

49.1 

38.4 
25.0 

-  57.88 
58.00 
58.11 

IS 
IS 
IS 

56.75 

57.01 
57.28 

64.01 
64.01 
64.01 

5     5-47 
5  26.69 

5  47.93 

0.884 
0.885  1 
0.885 

Mon. 
Tues. 
Wed. 

19 

20 
21 

II  45  40.32 
II  49  15.60 
II  52  50.92 

8.970 
8.971 
8.973 

I  33 

I     9 
0  46 

9.2 

51.3 
31.7 

-  58.20 
58.28 

58.35 

15 

IS 

15 

57.55 
57.82 

58.09 

64.02 
64.03 
64.04 

6     9.17 
6  30.38 

6  51.55 

0.884 
0.883  . 
0.881 

1 

Thur. 

Frid. 

Sat. 

22 
23 
24 

11  56  26.33 

12  0     1.82 

12     3  37-44 

8.976 
8.981 
8.987 

N.  0  23 

S.   0    0 

0  23 

10.6 
1 1.6 

34-5 

-  58.40 
58.44 
58.46 

15 

IS 
IS 

58.37 
58.64 

58.92 

64.05 
64.07 
64.09 

7  12.65 
7  33.64 
7  54-52 

0.877  1 

0.872 

0.867 

SUN. 

Mon. 

Tues. 

25 
26 

27 

12     7  13.19 
12  10  49.12 
12  14  25.23 

8-993 
9.001 

9.009 

0  46 

1  10 

I  33 

57.8 
21.3 
44.6 

-  58.47 
58.47 

58.46 

IS 

15 

IS 

59.19 
59.46 
59.73 

64.11 
64.13 
64.16 

8  15.26 

8  35-84 
8  56.22 

0.861  1 
0.853 

0.845 

Wed. 
Thur. 
Frid. 

28 
29 

30 

12  18     1.55 
12  21  38.11 
12  25"  14.93 

9.018 
9.029 
9.040 

1  57 

2  20 

2  43 

7.3 
29.1 

49-7 

-  58.43 
58.38 
58.32 

16 
16 
16 

0.00 
0.27 

0-54 

64.19 
64.23 
64.27 

9  16.39 

9  36.33 
9  56.01 

1 
0.836 

0.825 

0.814 

Sat. 

31 

12  28  52.04 

9.052 

S.    3     7 

8.8 

-  58.25 

16 

0.81 

64-31 

10  15.40 

0.802 

NoTB.— The  mean  time  of  semi( 
The  sign  —  prefixed  to 
south  declinations  inci 

diameter  pa 
the  hourly  < 
easing. 

saing  the  meridian  1 
change  of  declinatio 

may  be  foi 
n  indicate! 

ind  by  subtraci 
s  that  north  de 

ing  o*.i8  fi 
clinations 

om  the  sidereal  time, 
are  decreasing, 

II. 


SEPTEMBER,  1904. 


147 


AT  GREENWICH  MEAN  NOON. 


• 

JC 

i 

V 

a 

» 

o 

^ 

S 

0) 

o 

a 

a 

«N 

^. 

o 

o 

Ps 

►. 

(4 

ti 

Q 

Q 

Thur. 

I 

Frid. 

2 

Sat. 

3 

SUN. 

4 

Mon. 

5 

Tues. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

lO 

SUN, 

II 

Mon. 

12 

Tues. 

13 

Wed. 

14 

Thur. 

15 

Frid. 

.16 

Sat. 

17 

SUN 

18 

Mon. 

19 

Tues. 

20 

Wed. 

21 

Thur. 

22 

Frid. 

23 

Sat. 

24 

SUN 

25 

Mon. 

26 

Tues. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

Sat. 

31 

THE  SUN'S 


Apparent 
Right  Ascension. 


n      m       s 

o  40  51.43 

o  44  29.05 

o  48  6.41 

o  51  43-52 

o  55  20.40 

o  58  57.07 


2  33.54 

6  9.83 

9  45.95 

13  21.92 

16  57.75 

20  33.45 

24  9.04 

27  44-53 

31  19.95 

34  55.31 

38  30.63 

42  5.93 

45  41.24 

49  16.57 

52  51.95 


1  56  27.41 

2  o  2.96 
2  3  38.62 

2  7  14.43 
2  10  50.40 

2  14  26.57 

2  18  2.95 
2  21  39.56 
2  25  16.43 


12  28  53.58 


DifiE.  fo*- 
I  Hour. 


s 

9073 
9.062 

9.051 

9.041 
9.032 
9.024 

9.016 
9.008 
9.002 

8.996 
8.990 
8.985 

8.98Z 
8.977 
8.974 

8.972 
8.971 
8.971 

8.972 

8.973 
8.976 

8.979 
8.983 
8.989 

8.995 
9.003 

9.01 1 

9.020 
9.031 
9.042 

9.054 


Apparent 
Declination. 


N.  8  21  10.4 
7  59  21.3 
7  37  24.4 

7  15  19.9 

6  53  «.3 
6  30  49.8 

6  8  24.8 

5  45  53.7 
5  23  16.7 

5  o  34.3 
4  37  46.7 
4  14  54-4 


3 
3 
3 


51 
28 


57'^ 
56.8 

5  52.2 


2  42  44.2 

2  19  33.2 

I  56  19.4 

I  33  3-2 

I  9  45.0 

o  46  25.0 

N.  o  23  3.6 

S.  o  o  18.9 

o  23  42.2 

0  47  5.9 

1  10  29.7 

I  33  53.3 

1  S7   16.3 

2  20  38.5 

2  43  59.4 

S.  3  7  18.7 


Diflf.  for 
I  Hour. 


-54.38 
54.71 
55.03 

-55.34 
55.63 
55.91 

-56.17 
56.42 
56.66 

-  56.88 
57.08 
57.27 

-  57.45 
57.62 

57.76 

-57.90 
58.02 
58.12 

-58.22 
58.30 

58.36 

-58.42 
58.46 
58.48 

-58.49 

58.49 
58.47 

-  58.44 
58.40 
58.34 

-  58.27 


Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 


m        s 

o  1.13 
o  20.06 
o  39.26 

0  58.70 

I  18.37 

1  38.26 

I  58.34 

2  18.60 
2    39.03 

2    59.61 

3  20.34 

3  41.19 

4  2.15 
4  23.21 

4  44.34 

5  5.54 
5  26.77 

5  48.02 

6  9.26 
6  30.48 

6  51.65 

7  12.75 

7  33.75 

7  54.63 

8  15.38 

8  35.96 

8  56.34 

9  16.52 
9  36.46 

9  56.14 
10  15.54 


DiflF.  for 
I  Hour. 


s 
0.783 

0.795 
0.805 

0.815 
0.824 
0.832 

0.840 
0.848 
0.855 

0.861 
0.866 
0.871 

0.875 
0.879 
a882 

0.884 
0.885 
0.885 

0.885 
0.883 
0.881 

0.877 
a872 
0.867 

0.861 
0.853 
0.845 

0.836 
a825 
0.814 

a  802 


NoTB.— The  semidlameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are 
decreasing,  south  declinations  increasing. 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 


n      m       s 

o  40  52.56  I 
o  44  49.12 
o  48  45.67 

o  52  42.22 

0  56  38.77 

1  o  35.32 


4  31.88 

8  28.43 

12  24.98 

16  21.53 
20  18.08 
24  14.64 


28 
32 
36 


II. 19 

7.74 
4.29 


40  0.84 

43  57.4^ 
47  53.95 

51  50.50 
55  47.05 
59  43.60 


2  3  40.15 
2  7  36.70 

2  II  33.26 

2  15  29.81 
2  19  26.36 
2  23  22.91 

2  27  19.46 
2  31  16.02 

2  35  12.57 


12  39  9.12 


DifEi  for  I  Hotir, 

+9'.8565. 
(Table  III.) 
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Ill 


AT  GREENWICH  MEAN  NOON. 

1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                . £ 

THE  SUN'S 

1 

1               ^ 

O 

Q 

V 
V 

3 

0 

>^ 

(« 

Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hoar. 

LATITUDE. 

X 

A' 

I 
2 

3 

245 

246 

247 

Off 

158  35  39.5 

159  33  45-8 

160  31  54.0 

f           n 

35     8.6 

33  14.8 
31  23.0 

145.22 

145-30 
145-39 

—  0.36 
0.40 
0.41 

0.003  8295 
0.003  7271 
0.003  6236 

-42.5 
43.0 

43-4 

h      m        s 
13    16    56.52 
13    13       0.61 

13     9     4-71 

4 

5 
6 

248 
249 

250 

161  30     4.3 

162  28  16.6 

163  26  31.0 

29  33.2 

27  45.4 
25  59.7 

145-47 
145-56 
145.64 

—  0.40 

0.34 
0.25 

0.003  5190 
0.003  4^31 
0.003  3059 

-43.8 
44.4 
45-0 

13     5     8.80 
13     I   12.89 
12  S7  16.99 

7 
8 

9 

251 

252 
253 

164  24  47.4 

165  23     5.7 

166  21  25.9 

24  16.0 
22  34.2 
20  54-3 

145.72 
145.80 
145.88 

—  0.14 

—  0.02 
+  0.13 

0.003  1972 
0.003  0869 
0.002  9751 

-45.6 
46.3 
46.8 

12  53  21.08 
12  49  25.18 
12  45  29.27 

lO 

II 

12 

254 
255 

256 

167  19  48.0 

168  18  11.9 

169  16  37.5 

19  16.3 
17  40.2 
16     5.7 

145.96 
146.03 
146.10 

+  0.29 
0.42 

0-55 

0.002  8617 
0.002  7467 
0.002  6301 

-47.6 
48.2 
48.8 

12  41  33.36 
12  37  37.46 

12  33  41-55 

13 
15 

257 

258 

259 

170  15     4.7 

171  13  33-6 

172  12     4.1 

14  32.8 
13     1.6 
II  32.1 

• 

146.17 
146.24 
146.30 

+  0.66 

0.75 
0.80 

0.002  5122 
0.002  3931 
0.002  2730 

-49.4 
49.9 

50-3 

12  29  45.65 
12  25  49.74 
12  21  53.83  , 

i6 

17 
i8 

260 
261 
262 

173  10  36.2 

174  9   lO.O 

175  7  45.4 

10    4.1 
8  37-8 
7  13.1 

146.37 
146.44 

146.51 

+  0.82 
0.82 
0.78 

0.002  1520 
0.002  0303 
0.00 1  9080 

-50.6 
50.8 
51.0 

12  17  S7'  3 
12  14     2.02 

12  10     6.12 

1 

19 

20 
21 

263 
264 

265 

176  6  22.5 

177  5     1-3 

178  3  41.9 

5  50.1 
4  28.9 

3     9.4 

146.58 
146.65 

146.73 

+  0.72 
0.63 

0-53 

o.ooi  7853 
0.00 1  6624 
O.OOI  5393 

-51.2 

51-3 
51-3 

12     6  10.21  1 
12     2  14.30 
II  58  18.40 

22 
23 

24 

266 

267 

268 

179  2  24.3 

180  I     8.6 
180  59  54.8 

0  35-9 
59  22.1 

146.80 
146.89 
146.97 

+  0.41 
0.28 
0.15 

O.OOI  4161 
O.OOI  2929 
O.OOI  1698 

-51-3 
51-3 
51-3 

II  54  22.49 
II  50  26.59 
II  46  30.68 

1 

as 

26 
27 

269 

270 
271 

181  58  43.0 

182  57  33.3 

183  56  25.7 

58  10.2 

57    0-4 
55  52.7 

147.05 
147.14 

147-23 

+  0.04 

—  0.07 

0.16 

O.OOI  0468 
0.000  9239 
0.000  8012 

-51.2 
5X.2 

5I.I 

II  42  34.78  , 
II  38  38.87  ' 
II  34  42.96 

28 
29 

30 

272 

273 

274 

184  55  20.2 

185  54  16.9 

186  53  15.9 

54  47.2 
53  43.8 
52  42.6 

147.32 
147.41 
147.50 

—  0.24 
0.28 
0.31 

0.000  6786 
0.000  5563 
0.000  4340 

-  51.0 
51.0 

50-9 

II   30  47.06 
II  26  51.15  1 

II  22  55.25 ; 

31 

275 

187  52  17.1 

51  43.8 

147.60 

—  0.31 

0.000  31 18 

-50.9 

II  18  59.34 

NOTI 

c— The  1 
tho! 
ficti 

ongitudes  in  the  coli 
ie  in  the  column  A'  a 
tious  year. 

limn  K  are  refi 
re  referred  to  1 

srred  to  thi 
he  mean  eq 

s  true  equinox  of  their  own  dal 
uinoz  of  the  beginning  of  the  £ 

te,  while 
(esselian 

Diff.  for  I  Hour, 
—  9'.8296t 
(Table  II.} 
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GREENWICH  MEAN  TIME. 


a 
o 


U3 


O 

si 
Q 


THE  MOON'S 


I 

2 

3 

4 

5 
6 

7 
8 


lO 

Ji 

12 

13 

15 

i6 

17 
i8 

20 
21 

22 
23 

24 

25 

26 
27 

28 
29 
30 
31 

32 


SEMIDIAMETER. 


Noon. 


5     9-4 
5  20.7 

5  34-0 


5 
6 

6 

6 
6 
6 

6 
6 
6 


4 
4 
4 

4 
4 
4 

4 
4 
4 


5 
5 


48.7 

4.0 

18.7 

31.4 

40-5 
44.8 

43-7 

37-4 
26.5 


6  12.8 

5  57.5 

5  42.2 

5  27.9 

5  15-3 

5  4.8 


56.6 
50.6 
46.7 

44.6 
44.2 

45-3 

47.8 
51.6 
56.8 


3-4 
II-5 
5  21.3 
5  32.5 


15  45-0 


Midnight. 


5  14-8 
5  27.1 
5  41-2 


5 
6 

6 

6 
6 
6 

6 
6 
6 


5 
5 
5 

A 
4 
4 

4 
4 


4 

4 


5 
5 


56.3 
1 1.5 
254 

36.5 
43-3 
45-0 

41.2 

32.4 
19.9 


6     5.2 

5  49.8 
5  34-9 


21.4 
9.8 
0.4 

53-3 
48.4 

45-4 

44-2 
44.6 

46.4 

49-5 
54-0 
59-9 


7.3 
16.2 

5  26.7 

5  38.6 


15  51.6 


HORIZONTAL  PARALLAX. 


Noon. 


55 
56 

57 


54 
53 

54 


31.5 
13.1 

1.8 


57  55-8 

58  52.0 

59  46-0 

60  32.6 

61  6.2 
61  22.1 

61  18.0 

60  54.6 

60  14.9 

59  24.3 

58  28.3 

57  32.0 

56  39.5 

55  53-2 

55  147 

54  44-5 

54  22.5 

54  8.1 


0.6 

59-1 
3.2 


54 
54 
54  45-2 


12.3 
26.2 


55  9.5 

55  39-4 

56  I5-I 

56  56.3 

57  42.3 


Diff.  for 
I  Hour. 


+  1-57 
1.88 

2.15 

4  2.31 

2.32 

'    2.13 

+  1.70 

1.05 

+  0.25 

-0.58 
1-34 

-2.25 

2.34 
a.  28 

—  2.07 
1.77 

1-43 

-  1.08 

0.75 
0-45 

-0.18 

+  0.05 

0.28 

+  0.48 
0.68 
0.90 

+  1. 13 
1.36 
1.60 
1.82 

+  1.98 


Midnight. 


55  51-3 

56  36.6 

57  28.3 

58  23.8 

59  19-6 

60  10.6 

60  51.3 

61  16.6 
61  22.6 


61 
60 

59 


53 
54 

54 

54 
54 


8.6 

36.5 
50.6 


58  56.6 

57  59-9 

57  5.1 

56  15.5 

55  32.9 

54  58.6 

54  32.5 

54  14-4 

54  3-5 


591 
0-5 
7.1 

18.6 
35.1 


54  56.7 

55  23.7 

55  5^-5 

56  35-1 

57  18.8 

58  6.4 


Diff.  for 
I  Hour. 


UPPER  TRANSIT. 


Meridian  of 
Greenwich. 


+  1.73 

2.03 

2.25 

+  2.34 

2.25 

1.94 

+  1.40 

+  0.66 

—  0.17 

—  0.98 

1.65 

2.II 

-2.33 

2.34 

2.19 

-1-93 

1.60 

1.25 

-  0.92 

0.60 

0.31 

—  0.06 

+  0.17 

0.38 

+  0.58 

0.79 

I.OI 

+  X.24 

1.48 

1.72 

1.92 

+  2.03 

m 


17       5.8 

17  56.2 

18  49.3 

19  44.9 

20  42.3 

21  40.5 

22  38.7 

23  36.2 

6 

0  32.7 

1  28.4 

2  23.3 


3 
4 
5 

5 
6 


8 

9 
9 


17.7 

"•5 
4.8 

57.1 
48.2 

37.7 

25.4 
".5 
56.1 


10  39-5 

11  22.1 

12  4.6 

12  47.4 

13  31.0 

14  16.0 

15  2.8 

15  51-7 

16  42.8 

17  36.0 

18  30.8 


Diff.  for 
I  Hour. 


m 
2.04 

2.16 

2.27 


2.36 
2.41 

2.43 

2.41 
2.38 


2.34 
2.30 

2.28 

2.26 
2.23 
2.20 

2.15 
2.10 

2.03 

1.96 
1.89 
1.83 

1.79 
1.77 
1.77 

1.80 
1.84 
1. 91 

1.99 
2.09 
2.18 
2.25 

2.31 


AGE. 


Noon. 


d 
21.0 

22.0 

23.0 

* 

24.0 
25.0 
26.0 

27.0 
28.0 
29.0 

0.6 

1.6 
2.6 

3-6 

4.6 
5.6 

6.6 
7.6 
8.6 

9.6 
10.6 
11.6 

12.6 
13.6 
14.6 

15.6 
16.6 
17.6 

18.6 
19.6 
20.6 
21.6 

22.6 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


O 

I 

2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 
M 
15 
i6 

17 
i8 

19 

20 

21 
22 

23 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 

12 

13 

15 
i6 

17 
i8 

19 

20 

21 
22 

23 
24 


Right 
Ascension. 


Diff.for 
z  Minate. 


Declination. 


Diff.  for 
z  Minnte. 


h 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 

13 

15 

17 

19 
21 

23 

25 
28 

30 
32 

34 
36 
38 
40 

42 

44 

47 

49 

51 

53 

55 

57 
o 

2 


4 
6 

8 

10 

13 

15 

17 

19 
21 

24 
26 

28 

30 

32 

35 

37 

39 

41 

44 
46 

48 

50 
53 
55 
57 


s 

s 

27.28 

2.0725 

N.I 

31-75 

2.0763 

36-44 

2.0801 

41-36 

2.0840 

46.52 

2.0879 

51-91 

2.0918 

57.53 

2.0957 

3.39 

2.0997 

9.49 

2. 1037 

15.83 

2.1076 

22.40 

2.J116 

29.22 

2.1157 

36.28 

2. I 198 

43-59 

2. 1238 

51.14 

2.1279 

58.94 

2.Z321 

6.99 

2.1362 

15.28 

a. 1403 

23.82 

2.1445 

32.62 

2.1488 

41.67 

2. 1529 

50-97 

2.1571 

0.52 

2.1613 

10.33 

2.1656 

N.I 

THURSDAY  i. 

O      t 

13  9 
13  16 
13  22 
13  29 
13  36 
13  42 
13  49 

13  56 

14  2 
14  8 

14  15 
14  21 

14  27 

14  33 
14  39 
14  45 
14  51 

14  57 

15  3 
15  9 
15  14 
15  20 
15  25 
15  31 

FRIDAY  2. 


41 
47 
52 

57 
2 

7 
12 

16 

21 

26 

30 

35 

39 

43 

47 

51 

55 

59 

3 

7 

II 

14 

18 

21 


15-6 

7-1 
55-2 

39-9 
21. 1 

58.7 

32.7 

3-1 
29.8 

52.8 

12.0 

27.4 

38.9 
46.6 

50.3 
50.0 

45-7 

37-3 

24.8 

8.1 

47-2 
22.1 
52.6 
18.8 


20.39 

2.1698 

N.15 

30.71 

2.1742 

15 

41.29 

2.1784 

15 

52.12 

2. 1827 

15 

3-21 

2. 1870 

15 

14-56 

a. 191 3 

16 

26.17 

2. 1956 

16 

38.03 

2.1998 

16 

50.15 

a. 2042 

16 

2.54 

2.2086 

16 

15.18 

2.2129 

16 

28.09 

a. 2173 

16 

41-25 

2.2216 

16 

54.68 

a.  2259 

16 

8.36 

3.2302 

16 

22.30 

a. 3345 

16 

36.50 

a. 2389 

16 

50.97 

a.  2433 

16 

5-69 

a. 2475 

i6 

20.67 

2.2518 

17 

35-91 

a.3s6a 

17 

51.41 

a.  2605 

17 

7.17 

a. 2648 

■  17 

23.18 

2.3690 

17 

39-45 

a. 2733 

N.17 

6.887 
6.830 
6.773 

6.716 

6.657 
6.597 
6.537 

6.476 
6.414 

6.352 

6.288 

6.224 

6.160 

6.095 
6.028 

5.96a 

S.894 

5.826 
5.757 

5.687 

5.617 

5.545 
5.473 
5.400 


Hour. 


40.6 

5.326 

57.9 

5.25a 

10.8 

5.177 

19. 1 

5.101 

22.9 

5.034 

22.0 

4.946 

16.4 

4.868 

6.1 

4.789 

51. 1 

4.710 

31.3 

4.629 

6.6 

4.548 

37.0 

4.466 

2.5 

4.383 

23.0 

4.299 

38.4 

4.215 

48.8 

4-131 

54-1 

4.045 

54-2 

3.958 

49.1 

3.871 

38.7 

3.782 

23.0 

3.693 

1.9 

3.604 

35.5 

3.514 

3.6 

3.423 

26.2 

3.331 

Right 
Ascension. 


O 

I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 
23 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 

lO 

II 
12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
z  Minute. 


SATURDAY  3. 


h 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 

5 

5 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


ni 

57 
59 

2 

4 

6 

9 
II 

13 

15 
18 

20 

22 

25 
27 
29 
32 

34 
36 

39 
41 

43 

46 

48 
51 


53 

55 

58 

o 

2 

5 

7 
10 

12 

H 

17 

19 
22 

24 
26 

29 

31 
34 
36 

39 

41 

43 
46 

48 

51 


39.45 
55-98 
12.76 
29.80 

47-09 

4.63 
22.43 

40.48 

58.77 
17.32 
36.11 

55-15 
14-43 
33.96 
53.73 
13.73 
33.98 

54.47 

15-19 
36.14 

57.33 

18.74 

40.38 
2.25 


s 

2.2733 

N.17 

21 

26.2 

3.331 

2.2776 

17 

24 

43.3 

3.239 

2.2818 

17 

27 

54.9 

3.146 

2.2861 

17 

31 

0.8 

3.052 

3.3903 

17 

34 

I.I 

3.958 

2.2945 

17 

36 

55.7 

a.  863 

2.2987 

17 

39 

44.6 

2.767 

2.3028 

17 

42 

27.7 

a.  670 

a. 3070 

17 

45 

5.0 

2.573 

2.3112 

17 

47 

36.4 

3.474 

3.3153 

17 

50 

1.9 

a.  375 

2.3x93 

17 

52 

21.4 

a.  275 

3.3234 

17 

54 

34-9 

3.175 

2.3275 

17 

56 

42.4 

2.075 

3.3314 

17 

58 

43.9 

1.973 

3.3354 

18 

0 

39.2 

1.871 

a. 3395 

18 

2 

28.4 

1.768 

a.3434 

18 

4 

II. 4 

1.665 

3.3473 

18 

5 

48.2 

X.563 

3.3512 

18 

7 

18.8 

1.457 

3.3550 

18 

8 

43-0 

1.351 

a. 3588 

18 

10 

0.9 

1.245 

3.3626 

18 

II 

12.4 

1.139 

a. 3663 

N.18 

12 

17.6 

1.03a 

SUNDAY  4. 


24-34 
46.65 

9.18 

31.93 

54-89 
18.06 

41.44 

5-03 
28.82 
52.82 
17.01 
41.40 

5.98 
30.75 

55-71 
20.86 
46.19 
11.69 

37.37 

3.23 

29.25 

55-44 
21.79 

48.30 

14.97 


2.3700 

N.I 

2.3737 

2.3773 

2.3809 

2.3844 

2.3879 

2.39x4 

2.3948 

2.3983 

3.40x6 

3.4048 

2.4081 

3.4113 

2.4144 

2.4176 

2.4207 

2.4236 

2.436s 

2.4295 

2.4323 

a.4351 

a. 4378 

a. 4405 

2.4432 

2.4458 

N.I 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 


3 

4 

4 

5 
6 

6 

6 

7 

7 

7 

7 
6 

6 

5 

5 

4 

3 
2 

I 

o 

9 

8 

6 

4 
3 


l6.2 

8.4 

54.1 
33.2 
5.8 
31.8 
51.2 

3.9 

9.9 

9.1 
1.6 

47.3 
26.3 

58.4 
23.6 

42.0 

53-5 

58.0 

55-6 
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3.405 

C 

1 
Perigee Sept.       9     7.2 

6 
7 

4  56  43.38 
4  58  57.18 

2.2283 
2.2317 

17  21   55.2 
17  25   11.4 

3.315 
3.226 

(L 

Apoeree ,22   t8-o 

•^^^'o*'^*     ........*f 

8 
9 

5      X    II. 18 

5     3  25.39 

2.2351 

a. 2385 

17  28  22.3 
17  31   27.7 

3.136 
3.045 

10 

5     5  39.80 

2.2418 

17  34  27.7 

a.  953 

II 

5     7  54.41 

a.  2452 

17  37  22.1 

2.861 

12 

5  10     9.23 

a. 2486 

17  40  II. 0 

2.768 

13 

5  12  24.24 

2.25x8 

17  42  54.3 

2.675 

14 

5  14  39-45 

2.2552 

17  45  32.0 

2.582 

15 

5  16  54.86 

2.2584 

17  48     4.1 

a.  488 

16 

5  19  10.46 

2.26x7 

17  50  30.5 

2.39a 

17 

5  21  26.26 

2.2649 

17  52  51.1 

2.296 

18 

5  23  42.25 

2.2681 

17  55     6.0 

2.200 

• 

19 

5  25  58.43 

2.2713 

17  57  15.1 

2.103 

20 

5  28  14.81 

«.a745 

17  59  18.4 

2.007 

21 

5  30  31.37 

2.2776 

18     I   15.9 

1.909 

22 

5  32  48.12 

2.2807 

18     3     7.5 

1. 810 

23 

5  35     5.06 

a. 2838 

18     4  53.1 

1.712 

24 

5  37  22.18 

2.28G9 

N.18     6  32.9 

1.6x3 
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XIII. 


GREENWICH  MEAN  TIME 

» 

i 

LUNAR  DISTANCES. 

of  the 

' 

p.  L. 

P.  L. 

P.  L. 

1            ! 
P.L.   i 

Name  and  Direction 

Noon 

« 

of 

Illh 

of 

Vlh 

of 

IXh 

of     , 

of  Object. 

Diff. 

Diflf. 

DiflF. 

Diff. 

0 

t 

n 

0 

t 

tt 

0 

t 

99 

0 

/ 

M 

1 
1 

I 

Saturn 

W. 

93 

19 

30 

2844 

94 

53 

I 

2831 

96 

26 

48 

2820 

98 

0 

50 

2807 

Fomalhaut 

W. 

76 

13 

8 

3219 

77 

38 

55 

3204 

79 

5 

0 

3188 

80 

31 

24 

3172    1 

a  Pegasi 

W. 

61 

18 

22 

3195 

62 

44 

37 

3175 

64 

II 

16 

3154 

65  38 

20 

3134 

Jupiter 

W. 

19 

47 

0 

2863 

21 

20 

6 

2849 

22 

53 

30 

2834 

24 

27 

14 

2819 

1 

Pollux 

E. 

63 

16 

24 

2960 

61 

45 

21 

2952 

60 

14 

8 

2942 

58 

42 

43 

2934 

Sun 

E. 

108 

59 

49 

3207 

107 

33 

48 

3194 

106 

7 

32 

3181 

104 

41 

0 

3167 ; 

2 

Saturn 

W. 

105 

55 

15 

2740 

107 

31 

2 

2726 

109 

7 

7 

271 X 

no 

43 

32 

2696 

Fomalhaut 

W. 

87  48 

8 

3095 

89 

16 

24 

3079 

90 

44 

59 

3065 

92 

13 

52 

3051  i 

a  Pegasi 

W. 

72 

59 

48 

3035 

74 

29 

17 

3016 

75 

59 

10 

2997 

77 

29 

26 

2978 

Jupiter 

W. 

32 

20 

41 

2745 

33 

56 

21 

2729 

35 

32 

22 

2713 

37 

8 

44 

2698 1 

Pollux 

E. 

51 

2 

51 

2891 

49 

30 

20 

2883 

47 

57 

40 

2876 

46 

24 

50 

3S69 

Sun 

E. 

97 

24 

3 

3093 

95 

55 

45 

3077 

94 

27 

7 

306X 

92 

58 

10 

3044 

3 

Fomalhaut 

W. 

99 

42 

36 

2981 

lOI 

13 

12 

3969 

102 

44 

3 

2957 

104 

15 

10 

2946 

a  Pegasi 

W. 

85 

6 

36 

3887 

86 

39 

II 

2870 

88 

12 

8 

2852 

89 

45 

28 

2835 

Jupiter 

W. 

45 

15 

58 

2615 

46 

54 

32 

2598 

48 

33 

30 

2580 

50 

12 

52 

2563 

a  Arietis 

W. 

41 

29 

52 

2921 

43 

I 

44 

2886 

44 

34 

21 

2853 

46 

7 

40 

282X 

Sun 

E. 

85 

28 

10 

2958 

83 

57 

4 

2940 

82 

25 

36 

3931 

80 

53 

44 

2903 

4 

a  Pegasi 

W. 

97 

37 

37 

2753 

99 

13 

7 

2738 

100 

48 

57 

2722 

102 

25 

7 

2707 

Jupiter 

W. 

58 

35 

48 

2473 

60 

17 

39 

2455 

61 

59 

55 

2437 

63 

42 

37 

2419 

a  Arietis 

W. 

54 

4 

I 

2681 

55 

4^ 

7 

2656 

57 

18 

46 

3630 

58 

57 

0 

2605 

Aldebaran 

W. 

19 

53 

6 

2486 

21 

34 

39 

3468 

23 

16 

37 

3450 

24 

59 

I 

2432 

Sun 

E. 

73 

8 

25 

2808 

71 

34 

7 

2788 

69 

59 

23 

2769 

68 

24 

14 

2749 

5 

Jupiter 

W. 

72 

22 

40 

2327 

74 

8 

0 

2309 

75 

53 

46 

2291 

77 

39 

58 

2274 

a  Arietis 

W. 

67 

16 

21 

2491 

68 

57 

47 

2470 

70 

39 

43 

2448 

72 

22 

9 

3428 

Aldebaran 

w. 

33 

37 

27 

234» 

35 

22 

27 

2324 

37 

7 

52 

3306 

38 

53 

43 

2287 

Sun 

E. 

60 

22 

I 

2652 

58 

44 

16 

2633 

57 

6 

5 

2614 

55 

27 

29 

2594 

6 

Jupiter 

W. 

86 

37 

25 

2x83 

88 

26 

10 

2173 

90 

15 

20 

2156 

92 

4 

54 

2x41 

a  Arietis 

W. 

81 

I 

20 

2334 

82 

46 

30 

3316 

84 

32 

6 

3300 

86 

18 

6 

3285 

Aldebaran 

W. 

47 

49 

27 

3203 

49 

37 

50 

2186 

51 

26 

38 

2171 

53 

15 

49 

2x55 

Sun 

E 

47 

8 

0 

2504 

45 

26 

52 

2486 

43 

45 

19 

3469 

42 

3 

22 

2453 

7 

Jupiter 

W. 

lOI 

18 

22 

2070 

103 

10 

7 

2058 

105 

2 

II 

3046 

106 

54 

34 

2034 

a  Arietis 

W. 

95 

13 

35 

2215 

97 

I 

40 

3303 

98 

50 

3 

3193 

100 

38 

41 

2183 

Aldebaran 

W. 

62 

27 

25 

2985 

64 

18 

47 

3078 

66 

10 

29 

3061 

68 

2 

29 

3050 

Sun 

E. 

33 

28 

3 

2378 

31 

43 

56 

23^ 

29 

59 

30 

2351 

28 

14 

45 

2339 

II 

Sun 

W. 

23 

15 

23 

2331 

25 

0 

38 

234a 

26 

45 

37 

2354 

28 

30 

18 

2366 

a  Aquilae 

E. 

105 

23 

56 

2510 

103 

42 

57 

3515 

102 

2 

4 

2530 

100 

21 

19 

2527 

12 

Sun 

W. 

37 

8 

47 

244X 

38 

51 

24 

2457 

40 

33 

38 

2473 

42 

15 

29 

8490 

a  Aquilae 

E. 

92 

0 

31 

2582 

90 

21 

II 

3596 

88 

42 

II 

3613 

87 

3 

33 

2630  1 

Saturn 

E. 

109 

9 

47 

2139 

107 

19 

47 

2154 

105 

30 

10 

3x69 

103 

40 

56 

2185 

13 

Sun 

W. 

50 

38 

33 

2582 

52 

X7 

53 

2600 

53 

56  4« 

3619 

55 

35 

17 

3639 

a  Aquilae 

E. 

78  56  48 

9735 

77 

20 

54 

3758 

75 

45 

31 

2783 

74 

10 

41 

2810 

Saturn 

E. 

94 

40 

52 

3269 

92 

54 

7 

3387 

91 

7  48 

2304 

89 

21 

35 

3332 

Fomalhaut 

E. 

III 

47 

48 

8671 

no 

10 

29 

3680 

108 

33 

22 

8690 

106 

56 

29 

8703 

XIV, 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

P.  L. 

P.L. 

P.  L. 

' 

P.L. 

o| 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

1 

o 

f               M 

0       / 

I  »» 

0 

f      »• 

• 

#• 

I 

Saturn 

W. 

99 

35     9 

2795 

loi     9 

44 

2781 

102 

44  37 

2769 

104  19 

47 

2754 

Foitialhaut 

W. 

8i 

58     7 

3x56 

83  25 

9 

3140 

84 

52  30 

3124 

86  20 

10 

3110  . 

a  Pegasi 

W. 

67 

5  49 

3114 

68  33 

42 

3093 

70 

2     0 

3^73 

71   30 

42 

3054 

Jupiter 

W. 

26 

I    17 

2805 

27  35 

39 

2790 

29 

10  20 

2775 

30  45 

20 

2760 

Pollux 

E. 

57 

II     7 

2924 

55  39 

19 

2916 

54 

7  21 

2907 

52  35 

II 

2899 

Sun 

E. 

103 

14   II 

3x53 

loi  47 

6 

3138 

100 

19  43 

3124 

98  52 

2 

3109 

2 

Saturn 

W. 

112 

20  17 

2681 

113  57 

22 

2666 

115 

34  47 

2651 

117  12 

33 

2634 

Fomalhaut 

W. 

93 

43     2 

3036 

95  12 

30 

3022 

96 

42  15 

3009 

98   12 

17 

2995 

a  Pegasi 

W. 

79 

0     6 

2960 

80  31 

9 

2942 

82 

2  35 

2924 

83  34 

24 

2905 

Jupiter 

W. 

38 

45  27 

2681 

40  22 

32 

2666 

41 

59  58 

2649 

43  37 

47 

"2632 

Pollux 

E. 

44 

51   52 

2863 

43   18 

46 

2858 

41 

45  33 

2854 

40  12 

15 

2851 

Sun 

E. 

91 

28  52 

3028 

89  59 

14 

3010 

88 

29  14 

2993 

86  58 

53 

2976 

3 

Fomalhaut 

W. 

105 

46  31 

2934 

107  18 

7 

2923 

108 

49  57 

2913 

no  21 

59 

2904 

a  Pegasi 

W. 

91 

19  10 

2818 

92  53 

14 

2801 

94 

27  40 

2785 

96     2 

28 

2769 

Jupiter 

w. 

51 

52  38 

2545 

53  32 

48 

2527 

55 

13  23 

2510 

56  54 

23 

2492 

a  Arietis 

w. 

47 

41  40 

2792 

49  16 

19 

2763 

50 

51  36 

2735 

52  27 

30 

2707 

Sun 

E. 

79 

21  29 

2884 

77  48 

50 

2865 

76 

15  46 

2846 

74  42 

18 

2827 

4 

a  Pegasi 

W. 

104 

I  37 

2693 

105  38 

26 

2681 

107 

15  32 

2568 

108  52 

55 

2655 

Jupiter 

W. 

65 

25  45 

2401 

67     9 

19 

2382 

68 

53  20 

2364 

70  37 

47 

3346 

a  Arietis 

W. 

60 

35  48 

2582 

62  15 

8 

2558 

63 

55     I 

2535 

65  35 

25 

3SX2 

Aldebaran 

W. 

26 

41   50 

2414 

28  25 

5 

2396 

30 

8  46 

2378 

31   52 

53 

2359 

Sun 

E. 

66 

48  39 

2730 

65  12 

39 

27x0 

63  36  12 

269X 

61  59 

20 

8671  1 

5 

Jupiter 

W. 

79 

26  36 

2256 

81  13 

40 

2239 

83 

I   10 

2222 

84  49 

5 

2205 

a  Arietis 

W. 

74 

5     4 

2408 

75  48 

27 

2389 

77 

32   18 

2370 

79  16 

36 

2352 

Aldebaran 

W. 

40 

40     I 

2270 

42  26 

45 

2253 

44 

13  54 

2236 

46     I 

28 

2219 

Sun 

E. 

53 

48  26 

2575 

52     8 

57 

2557 

50 

29     3 

2539 

48  48 

44 

352X 

6 

Jupiter 

W. 

93 

54  51 

2x26 

95  45 

II 

2111 

97 

35  53 

2097 

99  26 

57 

•083  , 

a  Arietis 

W. 

88 

4  28 

2268 

89  51 

14 

2254 

91 

38  21 

2241 

93  25 

48 

2227 

Aldebaran 

W. 

55 

5  24 

2140 

56  55 

22 

2126 

58 

45  42 

2II2 

60  36 

23 

2098 

Sun 

E. 

40 

21     3 

2437 

38  38 

21 

242X 

36 

55  16 

8406 

35  II 

50 

2391  1 

7 

Jupiter 

W. 

108 

47  15 

2024 

no  40 

12 

2013 

112 

33  26 

2004 

114  26 

54 

1995 

a  Arietis 

W. 

102 

27  34 

2174 

104  16 

40 

2167 

106 

5  57 

2160 

107  55 

25 

3153 

Aldebaran 

W. 

69 

54  46 

2039 

71  47 

20 

2028 

73 

40  II 

30x9 

75  33 

16 

2010 

Sun 

E. 

26 

29  43 

2328 

24  44 

24 

23x7 

22 

58  49 

2307 

21   12 

59 

2299 

II 

Sun 

W. 

30 

14  41 

2380 

31  58 

44 

2395 

33 

42  26 

2410 

35  25 

47 

2434 

a  Aquilae 

E. 

98 

40  43 

2535 

97     0 

18 

2545 

95 

20     7 

2556 

93  40 

II 

2567 

12      Sun 

W. 

43 

56  56 

2508 

45  37 

58 

2526 

47 

18  35 

2544 

48  58 

47 

2563 

a  Aquilae 

E. 

85 

25  19 

2649 

83  47 

30 

2669 

82 

10     8 

2689 

80  33 

13 

27XX 

1 

Saturn 

E. 

lOI 

52     6 

2201 

100     3 

40 

2218 

98 

15  39 

2235 

96  28 

3 

225X 

13 

Sun 

W. 

57 

13  19 

2659 

58  50 

54 

2G78 

60 

28     4 

3698 

62     4 

47 

2717 

a  Aquilae 

E. 

72 

36  26 

2837 

71     2 

46 

2866 

69 

29  44 

S896 

67  57 

20 

2927 

Saturn 

E. 

87  36  27 

a340 

85  51 

26 

2359 

84 

6  53 

2377 

82  22 

45 

2396 

Fomalhaut 

E. 

105 

19  52 

9714 

103  43 

31 

3728 

102 

7.28 

3741 

100  31 

43 

•756 
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XV. 


, 

1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

1 

•2j 

P.  L. 

P.L. 

P.L. 

P.L. 

°l 

Name  and  Direction    | 

Noon. 

of 

Illh 

of 

Vlh 

Of 

IXh 

of 

o 

a 

of  Object 

Diff. 

Diff. 

Diflf. 

1 

DI& 

Q              »             l» 

e         * 

M 

0       f 

N 

e 

f 

1* 

14 

Sun 

W. 

63  41     4 

V3S 

65     16 

54 

2757 

66  52 

18 

2777 

68 

27 

16 

2797 

Spica 

W. 

32  59  50 

2473 

34  41 

41 

2487 

36  23 

12 

2502 

38 

4 

23 

25x7 

a  Aquilae 

E. 

66  25  35 

2959 

64  54 

31 

2993 

63  24 

9 

3028 

61 

54 

31 

3065 

Saturn 

E. 

80  39     4 

2414 

78  55 

49 

2433 

77  13 

2 

245X 

75 

30 

40 

2470 

Fomalhaut 

E. 

98  56  17 

2771 

97  21 

II 

2786 

95  46 

25 

2802 

94 

12 

0 

2820 

a  Pegasi 

E. 

"3  48  55 

2731 

112  12 

56 

274X 

no  37 

II 

2753 

109 

I 

42 

2766 

15 

Sun 

W. 

76  15  43 

3894 

77  48 

10 

2913 

79  20 

12 

293X 

80 

51 

51 

2950 

Spica 

W. 

46  24  57 

2596 

48     3 

58 

36X2 

49  42 

37 

2G27 

51 

20 

55 

2643 

a  Aquilae 

E. 

54  38  19 

3277 

53  13 

41 

3326 

51   50 

0 

3379 

50 

27 

19 

3433 

« 

Saturn 

E. 

67     5   17 

2561 

65  25 

28 

2580 

63  46 

5 

2596 

62 

7 

5 

2614 

Fomalhaut 

E. 

86  25  36 

2910 

84  53 

30 

2930 

83  21 

49 

2949 

81 

50 

32 

2969 

a  Pegasi 

E. 

loi     8  32 

2835 

1 

99  34 

49 

2850 

98     I 

26 

2865 

96. 

28 

22 

2880 

i6 

Sun 

W. 

88  24  20 

3039 

89  53 

44 

3057 

91    22 

46 

3073 

92 

51 

28 

3089 

Spica 

W. 

59  27     5 

2721 

61     3 

17 

2736 

62    39 

9 

2750 

64 

H 

42 

2766 

a  Aquilae 

E. 

43  50  40 

3772 

42  35 

9 

3856 

41    21 

5 

3947 

40 

8 

33 

4046 

Saturn 

E. 

53  58     0 

2699 

52  21 

19 

2716 

50  45 

I 

2732 

49 

9 

3 

2748 

Fomalhaut 

E. 

74  20  36 

3075 

72  51 

56 

3098 

71  23 

44 

3x20 

69 

55 

59 

3x43 

a  Pegasi 

E. 

88  48     4 

S961 

87  17 

2 

2977 

85  46 

20 

2993 

84 

15 

58 

3009 

17 

Sun 

W. 

100  10  II 

3166 

loi  37 

I 

3180 

103     3 

34 

3x93 

104 

29 

51 

3207 

Spica 

W. 

72     7  46 

2834 

73  41 

30 

2846 

75  14 

58 

2859 

76  48 

10 

287X 

Antares 

W. 

27  38  21 

3111 

29     6 

17 

3098 

30  34 

29 

3087 

32 

2 

55 

3078 

Saturn 

E. 

41   14  28 

2825 

39  40 

32 

2840 

38     6 

56 

2855 

36 

33 

39 

2869 

Fomalhaut 

E. 

62  44  20 

3266 

61   19 

29 

3294 

59  55 

10 

332X 

58 

31 

23 

3350 

a  Pegasi 

E. 

76  49  19 

3094 

75  21 

2 

31IO 

73  53 

5 

3x28 

72 

25 

29 

3x45 

Jupiter 

E. 

114  35  40 

2788 

113     0 

56 

2800 

III  26 

28 

2813 

109 

52 

17 

2835 

i8 

Sun 

W. 

III  37  24 

3269 

t 

113     2 

12 

3279 

114  26 

48 

3290 

"5 

51 

II 

3300 

Spica 

W. 

84  30  25 

2927 

86     2 

10 

2937 

87  33 

42 

2946 

89 

5 

2 

9955 

Antares 

w. 

39  26  44 

3066 

40  55 

35 

3066 

42  24 

26 

3067 

43 

53 

16 

3069 

Fomalhaut 

E. 

51  41     5 

3512 

50  20 

54 

3550 

49     I 

25 

3589 

47 

42 

39 

3632 

« 

a  Pegasi 

E. 

65  12  45 

3235 

63  47 

17 

3253 

62  22 

II 

3272 

60 

57 

27 

3293 

Jupiter 

E. 

102     5     6 

a88o 

100  32 

21 

2891 

98  59 

50 

2899 

97 

27 

30 

0909 

a  Arietis 

E. 

108  17  13 

3052 

106  48 

4 

3059 

105  19 

4 

3067 

103 

50 

14 

3075 

19 

Spica 

W. 

96  38  56 

2997 

98     9 

12 

3005 

99  39 

19 

3011 

lOI 

9 

18 

3018 

Antares 

W. 

51   16  37 

3084 

52  45 

6 

3087 

54  13 

32 

3090 

55 

4^ 

54 

309a 

Fomalhaut 

E. 

41  21   14 

3895 

40     7 

49 

3962 

38  55  32 

4035 

37 

44 

27 

4"4 

a  Pegasi 

E. 

53  59  47 

3401 

52  37 

32 

3425 

51   15 

44 

345X 

49 

54 

25 

3479 

Jupiter 

E. 

89  48  38 

2949 

88   17 

21 

2956 

86  46 

13 

2962 

85 

15 

13 

2970 

a  Arietis 

E. 

96  28  21 

3x10 

95     0 

24 

31X7 

93  32 

35 

3124 

92 

4 

54 

3x29 

20 

Spica 

W. 

108  37   12 

3047 

no     6 

26 

3052 

III  35 

34 

3057 

113 

4 

36 

3061 

Antares 

W. 

63     2  47 

3108 

64  30 

47 

3IIX 

65  58 

43 

3x13 

67 

26 

37 

31x5 

a  Pegasi 

E. 

43  16     5 

3645 

41   58 

19 

3686 

40  41 

17 

373X 

39 

25 

3 

3781 

Jupiter 

E. 

77  42     9 

2997 

76   II 

52 

3OOX 

74  41 

40 

3005 

73 

II 

33 

3009 

a  Arietis 

E. 

84  48  18 

3x58 

83  21 

19 

3X64 

81  54 

27 

3x69 

80 

27 

41 

3x74 

ZI 

Antares 

W. 

74  45  27 

3x25 

76  13 

6 

3126 

77  40  44 

3x28 

79 

8 

20 

3129 

Jupiter 

E. 

65  42     4 

3024 

64  12 

21 

3026 

62  42 

40 

3028 

61 

13 

2 

3030 
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• 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

^4 

P.L. 

P.L. 

P.L. 

P.  Li 

og 

Name  and  Direction   1 

Midnight 

of 

XV»> 

of 

XVIIIJi 

of 

XXJh 

of 

1- 

of  Object 

DifL 

Di£E. 

Dift 

Diff. 

O             *             W 

0          f          w 

e 

* 

M 

e        * 

» 

14 

Sun 

W. 

70     I  48 

2817 

71  35  54 

3836 

73 

9 

35 

3835 

74  42 

51 

9874 

Spica 

W. 

39  45  13 

8533 

41  25  41 

9548 

43 

5 

48 

3564 

44  45 

33 

9579 

a  Aquilae 

E. 

60  25  39 

3104 

58  57  34 

3x44 

57 

30 

18 

3x86 

56     3 

53 

3230 

Saturn 

E. 

73  48  44 

2488 

72     7  14 

3507 

70 

26 

10 

3325 

68  45 

31 

9543 

Fomalhaut 

E. 

9a  37  58 

3837 

91     4  18 

3855 

89 

31 

I 

3873 

87  58 

7 

989X 

a  Pegasi 

E. 

107  26  29 

8779 

105  51  33 

3793 

104 

16 

55 

3805 

102  42 

34 

3890 

15 

Sun 

W. 

82  23     6 

2969 

83  53  58 

3987 

85 

24 

27 

3005 

86  54  34 

3098 

Spica 

W. 

52  58  52 

9659 

54  36  27 

3675 

56 

13 

40 

3690 

57  50 

33 

2706 

a  Aquilae 

E. 

49     5  40 

349a 

47  45     7 

3SS5 

46 

25 

43 

3693 

45     7 

33 

3694 

Saturn 

E. 

60  28  29 

963a 

58  50  17 

3649 

57 

12 

29 

26G6 

55  35 

3 

9683 

Fomalhaut 

E. 

80  19  41 

9990 

78  49  16 

30x0 

77 

19 

16 

3039 

75  49 

43 

3053 

a  Pegasi 

E. 

94  55  38 

3896 

93  23  14 

9913 

91 

51 

II 

9997 

90  19 

27 

9944 

i6 

Sun 

W. 

94  19  51 

3x05 

95  47  54 

3I2X 

97 

15 

38 

3x37 

98  43 

3 

315X 

Spica 

W. 

65  49  55 

9779 

67  24  50 

9794 

68 

59 

26 

9807 

70  33 

45 

982X 

a  Aquilae 

E. 

38  57  39 

4155 

37  48  30 

4376 

36 

41 

15 

4408 

35  36 

I 

4554 

Saturn 

E. 

47  33  27 

3764 

45  58  12 

a779 

44 

23 

17 

9795 

42  48 

43 

98x0 

Fomalhaut 

E. 

68  28  41 

3x67 

67     I  52 

319X 

65 

35 

32 

32x5 

64     9 

41 

33^1 

a  Pegasi 

E. 

82  45  57 

3036 

81   i6   16 

3043 

79 

46 

57 

3060 

78  17 

58 

3076 

I? 

Sun 

W. 

105  55  52 

3230 

107  21  37 

3333 

108 

47 

7 

3246 

no  12 

22 

3957 

Spica 

W. 

78  21     6 

3883 

79  53  47 

8894 

81 

26 

14 

9905 

82  58 

26 

9916 

Antares 

W. 

33  31  31 

3073 

35     0  14 

3069 

36 

29 

2 

3066 

37  57 

53 

3066 

Saturn 

E. 

35     0  41 

38R4 

33  28     2 

3899 

31 

55 

42 

9913 

30  23 

40 

9928 

Fomalhaut 

E. 

57     8     9 

3379 

55  45  29 

34x0 

54 

23 

24 

3443 

53     I 

56 

3476 

a  Pegasi 

E. 

70  58  14 

3163 

69  31  20 

.  3180 

68 

4 

47 

3x98 

66  38 

35 

39x6 

Jupiter 

E. 

108  18  21 

3837 

106  44  41 

2848 

105 

II 

15 

2859 

103  38 

4 

9869 

i8 

Sun 

W. 

117  15  22 

33XX 

118  39  21 

33x9 

120 

3 

10 

3399 

121  26 

48 

3338 

Spica 

W. 

90  36  II 

9965 

92     7     8 

2973 

93 

37 

54 

298X 

95     8 

30 

2989 

Antares 

W. 

45  22     3 

3073 

46  50  47 

3075 

48 

19 

27 

3078 

49  48 

4 

308i 

Fomalhaut 

E. 

46  24  39 

3677 

45     7  27 

3726 

43 

51 

7 

3777 

42  35 

41 

3834 

a  Pegasi 

E. 

59  33     7 

33x3 

58     9  10 

3333 

56 

45 

37 

3355 

55  22 

29 

3378 

Jupiter 

E. 

95  55  22 

9918 

94  23  26 

2936 

92 

51 

40 

9934 

91  20 

4 

2942 

a  Arietis 

E. 

102  21  34 

3083 

100  53     3 

3089 

99 

24 

40 

3096 

97  56 

26 

3x04 

19 

Spica 

W. 

102  39     8 

3035 

104     8  50 

303X 

105 

38 

24 

3037 

107     7 

51 

3042 

Antares 

W. 

57  10  13 

3096 

58  38  27 

3x00 

60 

6 

37 

3103 

61  34 

44 

3x05 

Fomalhaut 

E. 

36  34  39 

4203 

35  26  16 

4304 

34 

19 

27 

44x4 

33  14 

18 

4534 

a  Pegasi 

E. 

48  33  37 

3507 

47  13  21 

3538 

45 

53 

39 

3571 

44  34 

33 

3606 

Jupiter 

E. 

83  44  22 

8975 

82  13  38 

9981 

80 

43 

a 

3986 

79  12 

32 

2992 

a  Arietis 

E. 

90  37  20 

3x36 

89     9  54 

3x42 

87 

42 

35 

3148 

86  15 

23 

3x53 

20 

Spica 

W. 

"4  33  33 

3066 

116     2  24 

3069 

117 

31 

II 

3073 

118  59 

54 

3076 

Antares 

W. 

68  54  28 

3xx8 

70  22  16 

3119 

71 

50 

2 

3191 

73  17 

46 

3124 

a  Pegasi 

E. 

38     9  41 

3833 

36  55  15 

3894 

35 

4^ 

49 

3961 

34  29 

31 

4039 

Jupiter 

E. 

71  41  31 

3013 

70  II  33 

30x6 

68 

41 

40 

3018 

67  II 

50 

3022 

a  Arietis 

E. 

79     I     I 

3x80 

77  34  28 

3184 

76 

8 

0 

3189 

74  41 

38 

3x93 

21 

Antares 

W. 

80  35  55 

3x29 

82     3  29 

3x30 

83 

31 

2 

3X3X 

84  58 

34 

3x39 

Jupiter 

£. 

59  43  26 

SQ3X 

58  13  52 

3039 

56 

44 

19 

3033 

55  14 

47 

3034 

II 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

• 

1^ 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

III1> 

of 

VIb 

of 

IXb 

of 

of  Object 

Diflf. 

Diff. 

Diff. 

DtS. 

0 

»           m 

•       t 

» 

• 

t 

m 

•        * 

t> 

21 

a  Arietis 

E. 

73 

15    21 

3x98 

71  49 

10 

3«H 

70 

23 

5 

3209 

68  57 

6 

32x3 

Aldebaran 

E. 

105 

39  55 

3058 

104  10 

54 

3060 

102 

41 

55 

3061 

lOI    12 

58 

3063 

22 

Antares 

W. 

86 

26     5 

313a 

87  53 

36 

3x33 

89 

21 

6 

3x33 

90   48    36 

3133 

a  Aquilas 

W. 

43 

2  34 

4121 

44  12 

15 

4066 

45 

22 

50 

4017 

46  34 

13 

3971 

Jupiter 

E. 

53 

45  17 

3035 

52   15 

48 

3035 

50  46 

19 

3035 

49   16 

50 

3035 

a  Arietis 

E. 

61 

48  33 

3337 

60  23 

8 

3243 

58 

57 

50 

3248 

57  32 

38 

3254 

1 

Aldebaran 

E. 

93 

48  40 

3069 

92  19 

52 

3069 

90 

51 

5 

3069 

89  22 

18 

3069 

23 

Antares 

W. 

98 

6   10 

3131 

99  33 

42 

3x30 

lOI 

I 

15 

3x29 

I02    28 

49 

3129 

a  Aquilae 

W. 

52 

41   24 

379a 

53  56 

34 

3765 

55 

12 

13 

3738 

56    28 

20 

37H 

Saturn 

w. 

31 

40  44 

3090 

33     9 

6 

3086 

34 

37 

32 

3082 

36     6 

4 

3078 

Jupiter 

E. 

41 

49  22 

3033 

40  19 

50 

3032 

38 

50 

17 

3031 

37  20 

43 

3029 

a  Arietis 

E. 

50 

28  33 

3291 

49     4 

II 

3300 

47 

39 

59 

33x0 

46  15 

59 

3321 

Aldebaran 

E. 

81 

58   15 

3066 

80  29 

24 

3065 

79 

0 

32 

3063 

77  31 

37 

3062 

24 

Antares 

W. 

109 

46  53 

3x24 

III   14 

33 

3x24 

112 

42 

14 

3122 

114     9 

57 

3121 

a  Aquilae 

W. 

62 

54  48 

36x4 

64  13 

7 

3598 

65 

31 

43 

3582 

66  50 

37 

3567 

Saturn 

W. 

43 

29  49 

3060 

44  58 

47 

3057 

46 

27 

49 

3053 

47  56  56 

3050 

Jupiter 

E. 

29 

52  26 

3032 

28  22 

41 

3021 

26 

52 

54 

3019 

25  23 

5 

3018 

a  Arietis 

E. 

39 

19  41 

3398 

37  57 

22 

3419 

36 

35 

27 

3443 

35  13 

59 

3470 

Aldebaran 

E. 

70 

6  34 

305a 

68  37 

26 

3050 

67 

8 

15 

3047 

65  39 

0 

3044 

Pollux 

E. 

113 

29     6 

3149 

112     I 

56 

3x44 

no 

34 

40 

3x39 

109     7 

18 

3x35 

25 

a  Aquilas 

W. 

73 

28  48 

3506 

74  49 

5 

3496 

76 

9 

34 

3486 

77  30 

14 

3477 

Saturn 

W. 

55 

23  39 

3030 

56  53 

14 

3026 

58 

22 

54 

303a 

59  52 

40 

30x8 

Aldebaran 

E. 

58 

II  52 

3028 

56  42 

14 

3024 

55 

12 

31 

3020 

53  42 

43 

30x7 

Pollux 

E. 

lOI 

49     8 

3x13 

100  21 

14 

3109 

98 

53 

15 

3x04 

97  25 

10 

3099 

26 

a  Aquilae 

W. 

84 

15  59 

3437 

85  37 

34 

343X 

86 

59 

16 

34«4 

88  21 

6 

34x8 

Saturn 

W. 

67 

22  53 

3994 

68  53 

13 

9989 

70 

23 

40 

2984 

71  54 

13 

2978 

Aldebaran 

E. 

46 

12    29 

2994 

44  42 

9 

2989 

43 

II 

43 

2984 

41  41 

10 

2979 

Pollux 

E. 

90 

3  20 

3076 

88  34 

41 

3071 

87 

5 

56 

3066 

85  37 

5 

3060 

27 

a  Aquilae 

W. 

95 

II  44 

3394 

96  34 

7 

3391 

97 

56 

34 

3388 

99  19 

5 

338i 

Saturn 

W. 

79 

28  45 

2949 

81     0 

2 

2943 

82 

31 

27 

2936 

84     3 

0 

2929 

Aldebaran 

E. 

34 

6  46 

2950 

32  35 

31 

a943 

31 

4 

7 

9937 

29  32 

35 

293  X 

Pollux 

E. 

78 

II   17 

3035 

76  41 

48 

3030 

75 

12 

13 

3«5 

73  42 

31 

30x9 

Regulus 

E. 

114 

12  13 

2954 

112  41 

3 

0948 

III 

9 

45 

2941 

109  38 

18 

2934 

28 

Saturn 

W. 

91 

42  58 

3893 

93  15 

26 

0885 

94 

48 

4 

2877 

96  20 

52 

0869 

Pollux 

E. 

66 

12  22 

a993 

64  42 

0 

2987 

63 

II 

31 

2982 

61  40 

55 

2977 

Regulus 

E. 

lOI 

58  48 

1898 

100  26 

26 

2889 

98 

53 

53 

288X 

97  21 

10 

2873 

29 

Saturn 

W. 

104 

7  38 

1825 

105  41 

34 

aSis 

107 

15 

43 

a8o5 

108  50 

5 

2795 

Pollux 

E. 

54 

6  19 

2951 

52  35 

5 

2947 

51 

3 

45 

2943 

49  32 

21 

2939 

Regulus 

E. 

89 

34  45 

0827 

88     0 

52 

2818 

86 

26 

47 

2807 

84  52 

28 

2796 

Sun 

E. 

126 

46  31 

3x78 

125  19 

56 

3x68 

123 

53 

9 

3x57 

122  26 

9 

3x46 

30 

Pollux 

E. 

41 

54  24 

a93x 

40  22 

44 

0932 

38 

51 

6 

0935 

37  19 

31 

2939 

Regulus 

E. 

76 

57  24 

«74i 

75  21 

39 

2729 

73 

45 

39 

87X7 

72     9 

22 

2705 

Sun 

E, 

"5 

7  39 

30B7 

113  39 

13 

3074 

112 

10 

32 

3060 

no  41 

34 

3047 

- 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

P.  L. 

P.L. 

P.L. 

P.L 

"Sg 

Name  and  Direction 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXIh 

of 

Q 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e 

f 

M 

e        t 

!• 

e        » 

m 

e        f 

n 

21 

a  Arietis 

E. 

67 

31 

12 

33x8 

66     5 

24 

3232 

64    39    41 

3337 

63     14 

4 

3332 

Aldebaran 

E. 

99 

44 

3 

3065 

98  15 

10 

3066 

96    46 

19 

3067 

95  17 

29 

3068 

22 

Antares 

W. 

92 

16 

6 

3133 

93  43 

36 

3133 

95  II 

7 

3x32 

96  38  38 

3x31 

a  Aquilas 

W. 

47 

46 

21 

3929 

48  59 

II 

3891 

50  12 

40 

3856 

51  26 

45 

3823 

Jupiter 

E. 

47 

47 

21 

3033 

46  17 

52 

3035 

44  48 

23 

3034 

43  i« 

53 

3034 

a  Arietis 

E. 

56 

7 

33 

3961 

54  42 

36 

3267 

53  17 

46 

3275 

51  53 

5 

3383 

Aldebaran 

E. 

87 

53 

30 

3069 

86  24 

42 

3069 

84  55 

54 

3068 

83  27 

5 

3067 

23 

Antares 

W. 

103 

56 

24 

3Xfl8 

105  24 

0 

3127 

106  51 

36 

3126 

108  19 

14 

3x25 

a  Aquilae 

w. 

57 

44 

52 

369a 

59     I 

48 

367c 

60  19 

7 

3650 

61  36 

47 

363X 

Saturn 

W.' 

37 

34 

40 

.     3075 

39     3 

20 

3071 

40  32 

5 

3067 

42     0 

55 

3064 

Jupiter 

E. 

35 

51 

7 

3028 

34  21 

29 

3027 

32  51 

50 

3036 

31  22 

9 

3024 

a  Arietis 

E. 

44 

52 

12 

3333 

43  28 

39 

3347 

42     5 

22 

3362 

40  42 

22 

3379 

Aldebaran 

E. 

76 

2 

41 

3060 

74  33 

43 

3058 

73     4 

43 

3056 

71  35 

40 

3054 

24 

Antares 

W. 

115 

37 

41 

3iao 

117     5 

26 

3120 

118  33 

II 

3x18 

120     0 

58 

31x6 

a  Aquilae 

W. 

68 

9 

47 

3554 

69  29 

12 

3542 

70  48 

50 

3529 

72     8 

42 

35x7 

Saturn 

W. 

49 

26 

7 

3046 

50  55 

23 

3042 

52  24 

43 

3038 

53  54 

9 

3034 

Jupiter 

E. 

23 

53 

14 

3017 

22  23 

22 

3015 

20  53 

28 

30x4 

19  23 

32 

30x3 

a  Arietis 

E. 

33 

53 

I 

350X 

32  32 

38 

3538 

31   12 

56 

3580 

29  54 

0 

3637 

Aldebaran 

E. 

64 

9 

42 

304X 

62  40 

20 

3038 

61   10 

55 

3035 

59  41 

26 

303  X 

Pollux 

E. 

107 

39 

50 

3131 

106  12 

18 

3126 

104  44 

40 

3x23 

103  16 

57 

3x17 

25 

a  Aquilae 

W. 

78 

51 

4 

3468 

80  12 

4 

3460 

81  33 

13 

345X 

82  54 

32 

3444 

Saturn 

W. 

61 

22 

31 

3013 

62  52 

28 

3009 

64  22 

30 

3004 

65  52 

38 

3998 

Aldebaran 

E. 

52 

12 

51 

3013 

50  42 

54 

3008 

49   12 

51 

3004 

47  42 

43 

2999 

Pollux 

E. 

95 

56 

59 

3095 

94  28 

43 

3090 

93     0 

21 

3085 

91  31 

53 

3081 

26 

a  Aquilae 

W. 

89 

43 

2 

34x3 

91     5 

4 

3408 

92  27 

12 

3403 

93  49 

26 

3399 

Saturn 

W. 

73 

24 

53 

2973 

74  55 

40 

2967 

76  26 

34 

3961 

77  57 

36 

2955 

Aldebaran 

E. 

40 

10 

31 

2974 

38  39 

45 

2968 

37     8 

53 

2963 

35  37 

53 

2957 

Pollux 

E. 

84 

8 

7 

3056 

82  39 

4 

3051 

81     9 

55 

3046 

79  40 

39 

* 

3041 

27 

a  Aquilae 

W. 

100 

41 

39 

3383 

102     4 

15 

3381 

103  26 

54 

3379 

104  49 

34 

3378 

Saturn 

W. 

85 

34 

42 

29«3 

87     6 

32 

2916 

88  38 

31 

2908 

90  10 

40 

390X 

Aldebaran 

E. 

28 

0 

55 

2924 

26  29 

6 

2917 

24  57 

9 

3909 

23  25 

2 

3901 

Pollux 

E. 

72 

12 

42 

3014 

70  42 

47 

3009 

69  12 

45 

3004 

67  42 

37 

2998 

Regulus 

E. 

108 

6 

42 

2927 

106  34 

57 

2920 

105     3 

4 

29x2 

103  31 

I 

2905 

28 

Saturn 

W. 

97 

53 

51 

2860 

99  27 

I 

2851 

lOI      0 

21 

2843 

102  33 

54 

2834 

Pollux 

E. 

60 

10 

13 

897  X 

58  39 

24 

2966 

57     8 

29 

3961 

55  37 

27 

2956 

Regulus 

E. 

95 

48 

16 

2864 

94  15 

II 

2855 

92  41 

54 

2846 

91     8 

26 

2836 

29 

Saturn 

W. 

no 

24 

40 

2785 

III   59 

28 

2774 

113  34 

30 

2763 

115     9 

46 

2753 

Pollux 

E. 

48 

0 

52 

0936 

46  29 

19 

2934 

44  57 

43 

2933 

43  26 

4 

293X 

Regulus 

E. 

83 

17 

55 

2786 

81  43 

9 

2775 

80     8 

9 

2764 

78  32 

54 

2753 

Sun 

E. 

120 

58 

55 

3135 

119  31 

28 

3x23 

118     3 

46 

3x11 

116  35 

50 

3099 

30 

Pollux 

E. 

35 

48 

2 

2946 

34  16 

42 

2957 

32  45 

35 

2969 

31  14 

43 

2983 

Regulus 

E. 

70 

32 

49 

2692 

68  55 

59 

3680 

67  18 

53 

2667 

65  41 

29 

2655 

Sun 

E. 

109 

12 

20 

3034 

107  42 

49 

3020 

106  13 

I 

3005 

104  42 

55 

999X 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

t 

i 

Q 

1 

s 

1 

o 
Q 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridiaa 

Equation  of 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Semi- 
diameter. 

Sat. 

SUN. 

Mon. 

I 
2 

3 

h 
12 

12 

12 

m        8 
28    52.04 

32    29.44 

36      7.18 

s 

9.052 
9.065 
9.080 

0        t       ** 

S.    3     7     8.8 
3  30  25.9 
3  53  40.8 

-   58.25 

58.17 
58.07 

9 

16 
16 
16 

if 

0.81 
1.08 

1.35 

64.31 

64-35 
64.40 

m        s 
10    15.40 

10    34.49 

10    53.26 

1 

8 
0.802 
0.789 
0.775 

Tues. 
Wed. 
Thur. 

4 

5 
6 

12 
12 

12 

39  45.26 
43  23.70 
47     2.53 

9.094 
9. 1 10 
9.126 

4  16  53.1 

4  40     2.4 

5  3     8.4 

-  57.95 
57.82 

57.67 

16 
16 
16 

1.62 
1.89 
2.17 

64-45 
64.50 

64-55 

II   11.68 
II  29.74 
II  47.42 

0.760 

0.745 

0.728    , 

1 

Frid. 

Sat. 

SUN. 

7 
8 

9 

12 
12 
12 

50  41-76 
54  21.40 

58     1.48 

9.143 
9.161 

9.179 

5  26  10.6 

5  49     8.8 

6  12     2.5. 

"   57.51 
57.33 
57.14 

16 
16 
16 

2.44 
2.72 

2.99 

64.61 
64.67 
64.74 

12     4.69 
12  21.55 
12  37.98 

0.71 1 
0.694 
0.675 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

13 
13 
13 

I  42.00 
5  22.98 

9     4-43 

9.198 
9.217 

9.237 

6  34  51.3 

6  57  34-8 

7  20  12.7 

-   56.92 
56.70 
56.45 

16 
16 
16 

3-27 
3.56 

3-83 

64.81 
64.88 

64-95 

12  53.97 

13  9.50 
13  24.56 

0.656   < 

0.637    1 
0.617    ' 

Thur. 

Frid. 

Sat. 

13 
H 
15 

13 
13 
13 

12  46.37 
16  28.82 
20  11.79 

9.258 
9.280 
9.302 

7  42  44.5 

8  5     9.8 

8  27  28.3 

-56.19 

55.9^ 
55.62 

16 
16 
16 

4. 1 1 

4.39 
4.68 

65.03 
65.11 

65.19 

13  39.12 

13  53.18 

14  6.73 

0.597    j 
0.576 

0.554 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

13 
13 
13 

23  55.30 
27  39.37 
31  24.01 

9-325 
9.348 

9-372 

8  49  39.6 

9  II  43.3 
9  33  39.0 

-55.31 
54.99 
54.65 

16 
16 
16 

4.96 

5.24 
5.52 

65.27 
65-36 

65-44 

14  19-75 
14  32.20 

14  44.07 

0.531 

0.507 
0.482 

I 

Wed. 
Thur. 
Frid. 

19 

20 
21 

13 
13 
13 

35     9.25 
38  55.10 

42  41.58 

9-397 
9-423 
9.450 

9  55  26.4 
10  17     4.9 
10  38  34.4 

-54-29 
53.92 
53.53 

16 
16 
16 

5.79 
6.06 

6.34 

65.53 
65.62 

65.71 

14  55.35 

15  6.03 
15  16.08 

0.457 
0.432 
0.405 

Sat. 

SUN. 

Mon. 

22 

23 

24 

13 
13 
13 

^}  28.71 
50  16.52 
54     5.00 

9.478 
9.506 
9.535 

10  59  54.3 

11  21     4.4 

II  42     4.2 

-53.12 
52.71 
52.27 

16 
16 
16 

6.61 

6.88 
7.14 

65.81 

65.91 
66.01 

15  25.47 
15  34.20 

15  42.24 

0.377 

0.349 
0.320   1 

Tues. 
Wed. 
Thur. 

25 
26 

27 

13 

14 
14 

57  54-20 
I  44.11 

5  34.76 

9.565 

9-595 
9.626 

12     2  53.2 
12  23  31.3 

12  43  57.9 

-51.81 

51.34 
50.86 

16 
16 
16 

7.41 
7.67 

7.93 

66.12 
66,23 
66.34 

15  49.58 

15  56.21 

16  2.09 

1 
0.291 

0.261 

1 
0.230   , 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 

30 
31 

14 

14 

H 

9  26.17 
13  18.34 
17  11.31 
21     5.07 

9.658 
9.690 

9.723 
9.757 

13     4  12.6 
13  24  15.2 

13  44     5-2 

14  3  42.2 

-50.36 
49.85 

49.31 
48.76 

16 
16 
16 
16 

8.18 

8.43 
8.68 

8.93 

66.44 
66.55 
66.66 
66.77 

16     7.22 
16  11.58 
16  15.16 
16  17.95 

0.198    1 
0.165 

0.133 
0.099 

Tues. 

32 

14  24  59.64 

9.791 

S.  14  23     5.7 

-48.19 

16 

9.17 

66.88 

16  19.93 

0.065 

Non.— The  i 
The 

mean 
sign- 

dme  of  samid 
-  prefixed  to  t 

iameter  pas 
iie  hourly  c 

sing  the  meridian  may  be  fonii 
hange  of  declination  indicates 

d  by  tabtracting  o*.i8  froi 
1  that  south  declinations 

m  the  sidereal  dme. 

are  increasing. 

II. 
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AT  GREENWICH 

MEAN  NOON. 

• 

THE  SUN'S 

i 

o 

1 

« 

•a 

o 
Q 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
I  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diflf.  for 
X  Hour. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Sat. 

SUN. 

Mon. 

I 
2 

3 

h 
12 

12 

12 

m 
28 

32 
36 

53'58 

31.04 
8.82 

s 

9.054 
9.067 

9.081 

e          »           » 

S.    3     7  18.7 
3  30  36.2 
3  53  51.3 

-  58.27 
58.18 
58.08 

m       B 
10    15.54 

10    34.63 

10    53.40 

s 

0.802 
0.789 
0.775 

h      m       s 
12    39      9.12 

12    43      5.67 

12    47       2.22 

Tues. 
Wed. 
Thur. 

4 

5 
6 

12 
12 
12 

39 

43 
47 

46.95 

25.45 
4.32 

9.096 
9. 1 12 
9.128 

4  17     3.9 

4  40  13.5 

5  3  19.7 

-57.96 

57.83 
57.68 

II     11.82 
II    29.88 
II    47,56 

0.760 

0.745 
0.728 

12    50    58.77 

i2  54  55.33 

12    58    51.88 

Frid. 

Sat. 

SUN. 

7 
8 

9 

12 
12 
12 

50  43.60 
54  23.29 
58     3.41 

9.145 
9.163 

9. 181 

5  26  22.2 

5  49  20.6 

6  12  14.5 

-  57.52 
57.34 

57-15 

12       4.83 
12    21.69 
12    38.12 

0.71 1 
0.693 
0.675 

13       2    48.43 

13     6  44.98 

13    10   41.54 

Mon. 
Tues. 
Wed. 

lO 

II 

12 

13 
13 
13 

I 

5 
9 

43.98 

25.00 

6.50 

9.200 
9.219 

9.239 

6  35     3.5 

6  57  47.2 

7  20  25.3 

-56.94 
56.71 
56.46 

12  54.11 

13  9.64 
13    24.70 

0.657 
0.638 
0.618 

13    14    38.09 
13    18    34.64 
13    22    31.19 

Thur. 

Frid. 

Sat. 

13 

15 

13 

13 
13 

12 
16 
20 

48.48 

30.97 
13.98 

9.260 
9.281 

9.303 

7  42  57.3 

8  5  22.8 

8  27  41.4 

-  56.20 
55.92 
55.63 

13    39.27 

13  53-33 

14  6.87 

0.597 
0.575 
0.553 

13    26    27.74 
13    30    24.30 
13    34    20.85 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

13 
13 
13 

23 

27 
31 

57.53 
41.63 

26.31 

9.326 
9.350 
9.374 

8  49  52.9 

9  II  56.6 

9  33  52.4 

-  55.32 

54.99 
54.65 

14  19.88 

14  32.32 
14  44,19 

0.530 

0.507 
0.482 

13    38    17.40 

13    42    13.95 
13    46    10.51 

Wed. 
Thur. 
Frid. 

19 

20 

21 

13 
13 
13 

35 
38 

42 

11.59 
57.47 
43.99 

9.399 
9.425 
9.452 

9  55  39.9 
10  17  18.5 

10  38  48.0 

-  54.29 
53.92 
53.53 

14  55.47 

15  6.14 
15  16.18 

0.457 
0.432 
0.405 

13    50       7.06 

13  54     3.61 
13  58     0.17 

Sat. 

SUN 

Mon. 

22 
23 

24 

13 
13 
13 

46 

50 
54 

31-15 
18.98 

7.50 

9.479 
9.507 

9.536 

II     0     8.0 
II  21   18.0 
II  42   17.8 

-  53.J3 
52.71 

52.27 

15  25.57 
15  34.29 

15  42.32 

0.377 

0.349 
0.320 

14     I  56.72 

14     5  53.27 
14    9  49.82 

Tues. 

Wed. 

:  Thur. 

25 
26 

27 

13 

H 
H 

57 
I 

5 

56.72 
46.66 

37-33 

9.566 

9.596 
9.627 

12     3     6.9 
12  23  44.9 
12  44  II. 5 

-  51.82 

51.35 
50.86 

15  49.66 

15  56.28 

16  2.15 

0.291 
0.261 
0.231 

14  13  46.38 
14  i>  42.93 
14  21  39.48 

Frid. 
Sat. 
SUN. 
Mon. 

28 
29 
30 

31 

14 
H 
H 

9 

13 

17 
21 

28.76 

20.96 

13.94 

7.72 

9.659 
9.691 

9.724 

9.758 

13     4  26.2 
13  24  28.7 

13  44  18.6 

14  3  55.4 

-  50.36 
49.84 

49.31 
48.76 

16     7.27 
16  11.63 
16  15.20 
16  17.98 

0.199 
0.166 
0.132 
0.099 

14  25  36.04 
14  29  32.59 
14  33  29.14 
14  37  25.70 

Tues.  . 

32 

14 

25 

2.30 

9.791 

S.  14  23  18.9 

-48.19 

16  19.95 

0.065 

14  41  22.25 

Note.— The  s( 

The  si 

incr 

emidiameter  for  me 
gn  —  prefixed  to  thi 
easing. 

an  noon  ma 
5  hourly  cha 

f  be  assumed  the  sax 
inge  of  declination  i 

ne  as  that  for  apparent  noc 
ndicates  that  south  declin 

>n. 
ations  are 

Diff.  for  I  Hour, 

H-  9"-8565. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

d 

o 

S 

•S 

o 
>* 

& 

1 

1 

0 

Ps 

m 

Q 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
I  Hour. 

LATITUDE. 

A 

V 

e            $          m 

»         f 

$9 

M 

h      m       s 

I 
2 

3 

275 
276 

277 

187  52  I7.I 

188  51  20.7 

189  50  26.6 

51     43.8 

50  47-3 
49  53.2 

147.60 
147.70 
147.80 

—    0.31 
0.26 
0.19 

0.000  31 18 
0.000  1896 
0.000  0673 

-50-9 
50.9 
51.0 

II    18    59.34 

"   15     3-43 
II   II     7.53 

4 

5 
6 

278 

279 
280 

190  49  34-9 

191  48  45-5 

192  47  58.4 

49     1-4 
48  1 1.9 

47  24.8 

147.89 

M7-99 
148.09 

0.09 

+     0.02 
0.16 

9.999  9447 
9.999  8218 
9.999  6985 

-51.I 

51.3 
51-5 

II     7  11.62 

II     3  15.72 
10  59  19.81 

7 

8 

9 

281 
282 
283 

193  47  13.6 

194  46  31.0 

195  45  S^'5 

46  39,8 

45  57.1 
45  16.5 

148.18 
148.27 
148.35 

+     0.31 
0.47 
0.60 

9-999  5747 
9.999  4504 

9.999  3255 

-51.7 

51-9 
52.2 

10  55  23.90 
10  51  28.00 
10  47  32.09 

lO 

II 

12 

284 
285 
286 

196  45  12.0 

197  44  35.5 

198  44     0.8 

44  38.0 

44     1-4 
43  26.6 

148.44 
148.52 
148.60 

+     0.71 
0.80 

0.86 

9-999  2000 

9-999  0740 
9.998  9477 

-52.4 
52.6 

52.7 

10  43  36.18 
10  39  40.28 

10  35  44-37 

13 
15 

287 
288 
289 

199  43  28.0 

200  42  57.0 

201  42  27.7 

42  53.7 
42  22.6 

4i  53.3 

148.67 
148.74 
148.82 

+     0.89 
0.89 
0.87 

9.9988212 
9.998  6946 
9.998  5681 

-52.7 

52.7 
52.7 

10  31  48.46 
10  27  52.56 
10  23  56.65 

i6 

17 

i8 

290 
291 
292 

202  42     0.2 

203  41  34-5 

204  41   10.5 

41  25.7 
40  59.8 

40  35-7 

148.89 
148.96 
149.04 

-I-O.8I 

0-73 
0.63 

9-998  4419 
9.998  3 1 61 

9.998  1909 

-52.5 

52.3 
52.0 

10  20     0.75 
10  16    4.84 
10  12     8.93 

19 

20 
21 

293 
294 
295 

205  40  48.2 

206  40  27.8 

207  40    9.2 

40  13.4 
39  52.8 
39  34-2 

149.11 
149.19 
149-26 

+  0.51 

0-39 
0.26 

9.998  0665 

9-997  9428 
9.997  8201 

-51.7 

51-3 
50.9 

10     8  13.03 
10     4  17.12 
10     0  21.21 

22 

23 
24 

296 

297 
298 

208  39  52.5 

209  39  37.6 

210  39  24.6 

39  17-3, 
39     2.4 

38  49.3 

149-34 
149.42 

149.50 

+  0.15 
+  0.04 
—  0.06 

9-997  6985 
9-997  5779 
9.997  4586 

-50.5 
50.0 

49.5 

9  56  25.30 
9  52  29.40 

9  48  33-49 

25 
26 

27 

299 
306 
301 

211  39  13.7 

212  39    4.7 

213  3^  S7'^ 

38  38.2 
38  29.1 
38  22.1 

149.58 
149.67 
149.76 

—  0.14 
0.20 
0.22 

9.997  3405 
9.997  2237 

9.997  1083 

-48.9 

48.4 
47.8 

9  44  37-58 
9  40  41.67 
9  36  45-77. 

28 

29 
30 
31 

302 

303 
304 

305 

214  38  53-0 

215  38  50.3 

216  38  49.8 

217  38  51.4 

38  17.2 

38  14-4 
38  13.8 

38  15.3 

149.85 
149.93 
150.02 
150.11 

—  0.22 
0.19 
0.13 

—  0.03 

9.996  9941 
9.996  881 1 
9.996  7694 
9.996  6587 

-47.3 
46.8 

46.3 
45.9 

9  32  49.86 
9  28  53.95 
9  24  58.04 
9  21     2  14 

32 

306 

2i8  38  55.2 

38  19.0 

150.20 

+  0.07 

9996  5491 

-45.5 

6,  while 
eaaelian 

9  17     6.23 

NOTI 

b— 'Tbe  1 
thos 
6cU 

ongitudes  in  the  coli 
>e  in  the  column  A'  ai 
tiouB  year. 

mnn  A  are  reft 
e  referred  to  t 

srred  to  the 
lie  mean  « 

1  tma  eqninoi 
joinoz  of  the  b 

of  thoir  own  dmi 
eginning  of  the  B 

DifL  foi  X  Hour, 
—  9«.8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

• 

J3 

THE 

MOON^S 

Day  of  the  Mom 

SEMIDIAMETER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

Diflf.  for 
z  Hour. 

Midnight 

DiflF.  for 
z  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 
2 

3 

15   32.5 

15  45-0 
15  58.3 

15    38.6 

15  51-6 

16  5.0 

56   56.3 

57  42.3 

58  31-0 

+  1.82 
1.98 
2.05 

t       »» 

57  18.8 

58  6.4 

58  55'^ 

»» 

+  1.92 
2.03 
2.03 

h      m 

17  36.0 

18  30.8 

19  26.6 

m 
2.25 

2.31 
2.34 

d 
21.6 

22.6 

23.6 

4 

5 
6 

16  II. 5 
16  23.6 

16  33-3 

16  17.8 
16  28.9 
16  36.8 

59  19.7 

60  4.2 

60  39.7 

+  1.96 
X.69 
Z.22 

59  42.8 

60  23.4 
60  52.5 

+  1.85 
1.48 
0.91 

20  22.8 

21  18.9 

22  14.8 

2.34 
2.33 
2.32 

24.6 
25.6 
26.6 

7 

8 

9 

16     39.2 
16     40.4 
16     36.5 

16  40.5 
16  39.1 
16  32.8 

61     1.4 

61     5-9 
60  51.6 

+  0.56 

—  0.21 

0,96 

61     6.0 
61     I.I 
60  37.8 

-l-o.i8 

-0.59 

1.31 

23    10.5 

6 
0     6.0 

2.32 
2.32 

27.6 
28.6 

0.3 

lO 

i  II 

12 

16     27.9 
16     15.6 

16      I.O 

16  22.2 
16     8.5 

15  53.3 

60  20.0 

59  34-8 
58  41.0 

-1.63 
2.09 

2-33 

59  58.8 
59     8.6 
58  12.7 

-1.88 
2.24 
2.36 

I     1.7 

1  57.4 

2  52.8 

2.32 
2.32 
2.29 

1.3 
2.3 

3-3 

13 
14 
15 

15  45.5 

15  30.5 
15  17.0 

15  37.9 
15  23.6 

15  ii-i 

57  44-2 
56  49.2 

55  59.5 

-2-35 
2.20 

1. 91 

57  16.2 
56  23.5 
55  37.6 

-  2.29 
2.07 
1.74 

3  47.4 

4  40.6 

5  31-9 

2.25 
2.18 
2.09 

4-3 
5-3 
6-3 

i  i6 

17 
i8 

15     5-7 
14  56.8 
14  50.6 

15     0.9 

14  53-3 
14  48.4 

55  17.8 
54  45-2 
54  22.3 

-1-55 
1. 16 

0.75 

55     0.3 
54  32.6 
54  14-4 

—  1.36 
0.95 
0.56 

6  21. 1 

7  8.2 

7  53.4 

2.01 
1.92 

1.85 

7.3 
8-3 
9-3 

19 

20 

21 

14  46.9 
14  45.6 
14  46.4 

14  46.0 
14  45.8 

14  47.5 

54     8.8 
54     4-1 
54     7.1 

-0.37 
-0.03 
-h  0.26 

54     5-5 

54     4-7 
54  ii-i 

—  0.20 
-h  0.12 

0-39 

8  37.1 

9  19-9 
10     2.4 

1.80 
1.77 

1-77 

10.3 
11.3 
12.3 

22 

23 

24 

14  49.0 

14  53-0 
14  58.2 

14  50.8 

14  55.5 

15  1.2 

54  16.5 
54  31-4 
54  50.5 

-h  0.51 
0.71 
0.87 

54  23.3 

54  40-5 

55  1-4 

+  0.61 
0.79 
0.94 

10  45.1 

11  28.7 

12  13.5 

1.79 
1.84 
1.91 

13.3 

14-3 
15.3 

25 

26 

27 

15     4-4 
15  II-3 
15  18.9 

15     7-7 
15  15.0 

15  2?.9 

55  13-0 

55  38.4 

56  6.3 

+  i.oo 
I. II 

I.2I 

55  25.4 

55  52.0 

56  21.2 

+  1.05 
1.16 
1.27 

13      0-2 

13  48.9 

14  39.7 

1.99 
2.07 
2.16 

16.3 

17.3 
18.3 

28 
29 
30 

31 

15  27.2 
15  36.0 
15  45-5 
15  55.3 

15  31-5 
15  40-7 

15  50.4 

16  0.2 

56  36.7 

57  9.4 

57  44-1 

58  20.1 

+  1. 31 
1.40 
1.48 
1.50 

56  52.8 

57  26.5 

58  2.0 
58  38.2 

+  1.35 
1.45 

1.50 

1.50 

15  32.2 

16  25.9 

17  20.3 

18  14.7 

2.22 
2.25 
2.27 
2.26 

19-3 
20.3 

21.3 

22.3 

32 

i6     5.1 

16     9.7 

58  56.0 

+  1.46 

59  I3-I 

+  1.38 

19     8.8 

2.25 

23-3 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right 
Ascension. 


Diff.for 
X  Minute. 


Declination. 


Diff.for 
X  Minute. 


Hour. 


Right 
Ascension. 


Diflf.£or 
X  Minute. 


I 


DeclinatioiL 


Diff.  for 
X  Minute. 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
lo 

II 

12 

13 

14 

15 
16 

18 

19 
20 

21 

22 

23 


O 
I 
2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 

20 
21 
22 

23 
24 


SATURDAY  i. 


MONDAY  3. 


h      m        8 

s 

0 

5  37   22.18 

2.3869 

N.18 

5  39  39.49 

2.2900 

18 

5  41   56.98 

2.2930 

18 

5  44   14.65 

2.2960 

18 

5  46  32.50 

2.2989 

18 

5  48  50.52 

2.3018 

18 

5  51     8.72 

2.3048 

18 

5  53  27.10 

a. 3077 

18 

5  55  45.65 

a.  3105 

18 

5  58     4.36 

a.  3133 

18 

6     0  23.25 

a.  3x62 

18 

6     2  42.30 

3.3189 

18 

6     5     1.52 

a. 3217 

18 

6     7  20.90 

8.3244 

18 

6     9  40.45 

2. 3271 

18 

6   12     0.15 

8.3297 

18 

6  14  20.01 

2.3323 

18 

6  16  40.02 

a. 3348 

18 

6   19     0.19 

a. 3373 

18 

6  21  20.50 

a. 3398 

18 

6  23  40.96 

8.3423 

18 

6  26     1.57 

3.3448 

18 

6  28  22.33 

a.347x 

18 

6  30  43.22 

a.  3494 

N.18 

6 
8 

9 
o 

2 

3 

4 

5 
6 

6 

7 

8 

8 

8 

9 
9 
9 
9 

9 

8 

8 

7 

7 
6 


SUNDAY   2. 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


33 
35 
37 
40 
42 
44 
47 
49 
51 
54 
56 

59 
I 

3 

6 

8 
10 

13 

15 

18 

20 
22 

25 
27 

30 


4.26 

3.3518 

N.I 

25.43 

a. 3540 

46.74 

a. 3563 

8.18 

a. 3584 

29.75 

a. 3606 

51.45 

a.  3627 

13.27 

2.3648 

35.22 

a. 3668 

57.29 

a. 3688 

19.48 

2.3708 

41.79 

2.3728 

4.21 

a.  3746 

26.74 

a.  3764 

49.38 

a. 3783 

12.13 

2.3800 

34.98 

2.38x8 

57.94 

2.3835 

20.99 

a. 3850 

44.14 

a. 3866 

7.38 

3.3882 

30.72 

a.  3898 

54.15 

8.3913 

17.66 

8.3935 

41.25 

2.3939 

4.93 

a. 3953 

N.I 

8  15 
8  14 

8  13 
8  12 
8  II 

8  9 


8 
8 
8 
8 
8 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


8 
6 

4 

3 

I 

59 
56 

54 
52 

49' 

47 

44 

41 

38 

35 
32 

29 

25 
22 


32.9 

6.7 

34.5 
56.2 

II. 9 

21.6 

25.1 

22.5 

13.7 

58.7 

37.5 
10. 1 

36.4 

56.4 
10. 1 

17.5 
18.5 

13.2 

1.5 

43-3 
18.7 

47.7 
10.2 

26.2 


35.7 

38.7 

35.1 
24.9 

8.2 
44.9 
15.0 
38.6 

55.5 

5.7 
9.4 

6.4 

56.7 
40.4 

17.4 

47.8 

II. 4 

28.4 

38.7 

42.3 

39 

29 

13 

49 
20.1 


x.6x3 
X.513 
1.413 
1.3x3 

X.3I3 

x.xio 
X.008 
0.905 

0.802 
0.698 
0.595 

0.49X 
0.386 
0.281 
O.X76 

+  0.070 

—  0.036 
0.142 

0.249 
0.357 
0.463 

0.571 

0.679 
0.788 


0.896 
X.005 
X.IX5 
X.224 
1.333 
X.443 
1.553 
X.663 

X.774 
1.884 

1.994 
2.X06 
2.217 
2.327 
2.438 
a.  550 
2.662 

2.773 

2.884 

8.995 
3.107 
3.3x8 
3.330 
3.44a 
3.553 


O 

I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


o 
I 
2 
3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 


h 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 

8 

8 
8 
8 


m 
30 
32 
34 
37 
39 
42 

44 
46 

49 
51 
54 
56 

58 

I 

3 

6 

8 


8  10 

8  13 
8  15 
8  18 
8  20 
8  23 
8  25 


8  27 
8  30 
8  32 

8  35 
8  37 
8  39 
8  42 
8  44 

8  47 
8  49 
8  52 

8  54 
8  56 

8  59 

9  I 


s 

4.93 
28.69 

52.52 
16.43 
40.41 

4.47 
28.59 

52.77 
17.01 

41.32 

5.69 
30.11 

54.58 
19.10 
43.68 
8.30 
32.96 

57.67 
22.41 

47.20 

12.02 

36.87 

1-75 
26.67 


8 

a. 3953 

N.I 

a. 3966 

a. 3978 

2.3991 

3.4003 

3.40x5 

2.4025 

3.4035 

2.4046 

a.4057 

3.4066 

•  I 

3.4074 

2.4083 

2.4092 

2.4100 

3.4107 

3.4x14 

2.4I2X 

2.4128 

2.4134 

2.4139 

2.4144 

2.4150 
2.4155 

N.I 

7 

7 
7 

7 

7 

7 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

5 
5 
5 
5 
5 


22  20.1 
18  43.6 
15  0.4 
II   10.6 


TUESDAY  4. 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


4 
6 

8 

II 

13 
16 

18 

21 

23 

25 


51.61 
16.58 

41.57 
6.58 
31.61 
56.66 
21.72 
46.80 
11.89 

36.99 
2.10 

27.22 

52.34 
17.46 

42.59 
7.72 

32.85 

57.97 
23.09 

48.21 

13.32 

38.42 

3.51 
28.60 

53.67 


2.4x59 

N.I 

8.4x63 

a.4167 

3.4170 

2.4173 

8.4176 

8.4x78 

3.4I8X 

3.4183 

3.4184 

3.4x86 

3.4187 

3.4187 

3.4x88 

8.4x88 

2.4x88 

2.4188 

3.4x87 

8.4x87 

3.4x86 

2.4x84 

2.4x83 

a.4182 

2.4x80 

a.4178 

N.I 

5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 

3 

2 

2 
2 

2 


7 
3 

59 
54 
50 

45 
41 
36 

31 
26 

21 

16 

II 

5 
o 

54 
49 
43 
37 
31 


25 

19 
12 

6 

59 
53 
46 

39 
32 

25 

18 

II 

3 

56 
48 

41 
33 
25 
17 

9 

I 

53 

45 
36 
28 


14. 1 

10.9 

I.I 

44.7 
21.6 

51.9 
15.6 

32.7 
43.3 
47.3 
44.7 
35.6 
19.9 

57.8 
29.2 

54.2 
12.7 
24.8 

30.5 
29.9 


22.9 
9.6 
50.0 
24.2 
52.2 

13.9 
29-5 
39.0 

42.3 
39.6 

30.9 
16.2 

55.5 
28.9 

56.4 
18. 1 

34.0 
44.2 
48.6 

47-4 
40.6 

28.2 

10.3 

46.9 
18.1 


3.553 
3.664 

3.775 

3. 886 

3.997 
4.X08 
4.2x8 

4.339 
4.440 
4.550 
4.660 

4.769 
4.878 

4.988 

5.098  i 

5.207 

5.315 

5.423 

5.530 

5.638 ,, 

5.745 
5.852 

5.958 
6.063 


6.X69 
6.274 
6.378 
6.482 
6.586 
6.689 

6.791 
6.893 
6.995 

7.095 

7.X95 

7.395 

7.394 

7.49a 

7.590 

7.687 

7.783  ' 

7.878 

7.973 
8.067 
8.160 
8.252 
8.344 
8.435 
8.535 
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Hoar. 

Right 

Diff.for 

Declination. 

Diff.for 

Hour. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Ascension. 

X  Minute. 

x  Minnte. 

Ascension. 

X  Minnte. 

• 

X  Minute. 

i 

WE 

DNESE 

>AY  5. 

FRIDAY  7. 

h 

m 

s 

8 

0      « 

i» 

M 

h     m        s 

s 

0       t 

w 

M 

O 

9 

25 

53.67 

a.4178 

N.12  28 

18. 1 

8.525 

0 

II    21    32.09 

2.3995 

N.  4  15 

12.5 

xx.s6x 

I 

>   9 

28 

18.73 

2.4x76 

12  19 

43.9 

8.6X4 

I 

II    23    56.05 

2.3993 

4     3 

37-9 

XI. 592 

2 

9 

30 

43-78 

a.  4 174 

12  II 

4.4 

8.702 

2 

II    26   20.00 

2.3989 

s  52 

1.5 

11.633 

3 

i  9 

33 

8.82 

a.  417a 

12     2 

19.7 

8.788 

3 

II    28   43.92 

a.  3986 

3  40 

23.3 

IX.6SX 

4 

9 

35 

33.84 

a.4168 

II  53 

29.8 

8.875 

4 

II    31       7.83 

2.3983 

3  28 

43.4 

XX.678 

,      5 

9 

37 

58.84 

2.4166 

II  44 

34.7 

8.96X 

5 

II  33  31.72 

2.3980 

3  17 

1.9 

XI. 703 

6 

9 

40 

23.83 

2.4x63 

II  35 

34.5 

9.046 

6 

II  35  55.59 

2.3977 

3     5 

19.0 

IX.727 

7 

9 

42 

48.80 

2.4x60 

II  26 

29.2 

9.X29 

7 

II  38  19.44 

2.3974 

2  53 

34.7 

IX.750 

8 

9 

45 

13.75 

a. 4157 

II   17 

19.0 

9. 21 1 

8 

II  40  43.28 

2.3972 

2  41 

49.0 

11.773 

;   9 

9 

47 

38.68 

2.4x53 

II     8 

3.9 

9.292 

9 

II  43     7.10 

2.3969 

2  30 

2.1 

XX-79X 

lO 

9 

50 

3.59 

2.4150 

10  58 

43.9 

9.373 

10 

II  45  30.91 

a. 3967 

2  18 

14.1 

XX.809 

II 

9 

52 

28.48 

2.4x47 

10  49 

19. 1 

9.453 

II 

II  47  54.70 

2.3964 

2     6 

25.0 

xx.8a6 

12 

9 

54 

53.35 

3.4143 

10  39 

49.6 

9.531 

12 

II  50  18.48 

2.3962 

I  54 

35.0 

X1.84X 

13 

9 

57 

18.20 

3.4139 

10  30 

15.4 

9.608 

13 

II   52  42.25 

2.3960 

I  42 

44.1 

11.854 

14 

9 

59 

43.02 

,2.4135 

10  20 

36.6 

9.685 

14 

II   55     6.00 

2.3958 

I  30 

52.5 

IX. 867 

15 

10 

2 

7.82 

2.4132 

10  10 

53.2 

9.761 

15 

II  57  29.74 

a. 3956 

I   19 

0.1 

11.878 

i6 

10 

4 

32.60 

2.4x28 

10     I 

5.3 

9.835 

16 

II  59  53.47 

2.3954 

I     7 

7.1 

XX.887 

17 

10 

6 

57.35 

2.4x23 

9  51 

13.0 

9.907 

17 

12     2  17.19 

2.3953 

0  55 

13.7 

11.893 

i8 

10 

9 

22.08 

2.4x20 

9  41 

16.4 

9.979 

18 

12     4  40.90 

2.3951 

0  43 

19.9 

IX. 900 

19 

10 

II 

46.79 

2.4116 

9  31 

15.5 

XO.051 

19 

12     7     4.60 

2.3950 

0  31 

25.7 

XI. 905 

20 

10 

14 

11.47 

2.41Z1 

9  21 

10.3 

XO.  I3X 

20 

12     9  28.30 

2.3949 

0  19 

31.3 

XX.908 

21 

10 

16 

36.12 

2.4107 

9  II 

I.O 

XO.189 

21 

12  II   51.99 

a. 3948 

N.  0     7  36.8 

11.909 

22 

10 

19 

0.75 
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i6 

o 

58  51.22 

1.9126 

3  44  22.3 

9.329 

16 

2  33     0.39 

2.0218 

10  47 

2.8 

8.016   > 

17 

0  46.02 

I.9I41 

3  53  41.7 

9.318 

17 

2  35     1.79 

2.0247 

10  55 

2.4 

7.970   f 

i8 

2  40.91 

1.9x57 

4     3     0.5 

9.307 

18 

2  37     3.36 

2.0277 

II     2 

59.2 

7.924 

19 

4  35.90 

1.9173 

4  12  18.5 

9.294 

19 

2  39     5." 

2.0307 

II  10 

53.3 

7.878 

20 

6  30.98 

X.9X89 

4  21  35.8 

9.28X 

20 

2  41     7.04 

3.0337 

II  18 

44.6 

7.833 

21 

8  26.17 

X.9206 

4  30  52.2 

9.367 

21 

2  43     9.15 

2.0367 

II  26 

33-1 

7.784 

22 

10  21.45 

1.9322 

4  40     7.8 

9.352 

22 

2  45  11.44 

3.0397 

II  34 

18.7 

7.735 

23 

12  16.84 

X.9240 

4  49  22.4 

9.236 

23 

2  47  13.91 

3.0437 

II  42 

1.3 

7.686 

24 

14  12.33 

1.9357 

N.  4  58  36.1 

9.320 

24 

2  49  16.57 

3.0458 

N.ii  49 

41.0 

7.637 
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Honr. 

Right 

Diff.for 

Declination. 

Diff.for 

Honr. 

Right 

DifE.for 

DecUmtion. 

Diff.for 

Ascansion. 

z  Minute. 

• 

I  Minute. 

Aicension. 

x  Minnte. 

z  Minnte. 

Tl 

JESDA1 

f   2$. 

THURSDAY  27 

. 

h 

m 

■ 

• 

•          t          m 

if 

• 

h    m       ■ 

8 

0 

t 

• 

■r 

O 

2 

49 

16.57 

a.0458 

N.ii  49  41.0 

7.637 

0 

4  31     9.89 

8.1999 

N.16 

44  47.7 

4.386 

I 

2 

51 

19.41 

3.0488 

II  57  17.7 

7.586 

I 

4  33  21.98 

a.3031 

16 

49 

8.3 

4.301 

2 

2 

53 

22.43 

a.0519 

12     4  51.3 

7.534 

2 

4  35  34.26 

a.8063 

16 

53 

23.8 

4.216 

3 

2 

55 

2564 

a.  0551 

12  12  21.8 

7.48a 

3 

4  37  46.72 

3.2092 

16 

57 

34.2 

4.X30 

4 

2 

57 

29.04 

a.  0582 

12  19  49.1 

7.429 

4 

4  39  59.36 

8.8128 

17 

I 

39.4 

4.043 

5 

2 

59 

32.62 

a.  0613 

12  27  13.3 

7.376 

5 

4  42  12.18 

8.3X53 

17 

5 

39.4 

3.956 

6 

3 

I 

36.39 

a. 0644 

12  34  34.2 

7.3ai 

6 

4  44  25.19 

8.8x83 

17 

9 

34-1 

3.868 

7 

3 

3  40- 35 

a.  0675 

12  41   51.8 

7.866 

7 

4  46  38.37 

8.28X8 

17 

13 

23.6 

3.78X 

8 

3 

5 

44-49 

a.  0707 

12  49     6.1 

7.210 

8 

4  48  51.73 

8.8843 

17 

17 

7-8 

3.69a 

9 

3 

7 

48.83 

a.0739 

12  56  17.0 

7.153 

9 

4  51     5.27 

a.  2272 

17 

20 

46.6 

3.603 

lO 

3 

9 

53-36 

8.0771 

13     3  24.5 

7.097 

10 

4  53  18.99 

2.a3ox 

17 

24 

20.1 

3.513 

II 

3 

II 

58.08 

2.0803 

13  10  28.6 

7.039 

II 

4  55  32.88 

2.8329 

17 

27 

48.1 

3.483 

12 

3 

14 

2.99 

a. 0835 

13  17  29.2 

6.980 

12 

4  57  46.94 

2.2558 

17 

31 

10.7 

3.331 

13 

3 

16 

8.10 

a.o868 

13  24  26.2 

6.920 

13 

5     0     1. 17 

8.3386 

17 

34 

27.8 

3.839 

14 

3 

18 

13.40 

a.  0900 

13  31   19.6 

6.860 

14 

5     2  15.57 

8.8414 

17 

37 

39.4 

3.147 

15 

3 

20 

18.90 

a. 0932 

13  38     9.4 

6.799 

15 

5     4  30.14 

8.8443 

17   40   45.4 

3.053 

16 

3 

22 

24.59 

2.0964 

13  44  55.5 

6.738 

16 

5     6  44.88 

8.3470 

17 

43 

45.8 

3.960 

17 

3 

24 

30.47 

a.  0997 

13  51  37.9 

6.675 

17 

5     8  59.78 

a. 2497 

17 

46 

40.6 

2.867 

18 

3 

26 

36.55 

2.1030 

13  58  16.5 

6. 61  a 

18 

5  II   14.84 

8.8524 

17  49 

29.8 

a.  773 

19 

3 

28 

42.83 

2.1063 

14     4  51.3 

6.548 

19 

5  13  30.07 

a. 8551 

17 

52 

133 

2.678 

20 

3 

30 

49-30 

a.  1095 

14  II  22.2 

6.483 

20 

5  15  45-45 

8.3578 

17 

54 

51. 1 

2.582 

21 

3 

32 

55-97 

a.xiaS 

14  17  49.2 

6.4x8 

21 

5  18     1. 00 

a.8604 

17 

57 

23.1 

a.485 

22 

3 

35 

2.83 

a. I 160 

14  24  12.3 

6.35a 

22 

5  20  16.70 

3.8689 

17 

59 

49.3 

3.389 

23 

3 

37 

9.89 
WE] 

a. I 193 
DNESD 

N.14  30  31.4 
AY  26. 

6.385 

23 

5  22  32.55 
I 

2.2655 
•RIDAY 

N.18 
■  28. 

2 

9.8 

a.393 

0 

3 

39 

17.14 

a.x32S 

N.14  36  46.5 

6.2x7 

0 

5  24  48.56 

2.268X 

N.18 

4 

24.5 

a.x96 

!     I 

3 

41 

24.59 

8.1358 

14  42  57.5 

6.X48 

I 

5  27    4.72 

a.  8706 

18 

6 

33.3 

8.098 

2 

3 

43 

32.24 

a.xa9a 

14  49     4.3 

6.079 

2 

5  29  21.03 

2.2731 

18 

8 

36.2 

3.000 

1      3 

3 

45 

40.09 

8.1324 

14  55     7.0 

6.010 

3 

5  31  37.49 

2.2755 

18 

10 

33-3 

x.goa 

1      4 

3 

47 

48.13 

a. 1357 

15     I     5.5 

5.939 

4 

5  33  54.09 

8.8778 

18 

12 

24.4 

Z.808 

5 

3 

49 

56.37 

2.1390 

15     6  59.7 

5.868 

5 

5  36  10.83 

2.880a 

18 

14 

9.5 

x.7oa 

6 

1 

3 

52 

4.81 

2.1423 

15  12  49.7 

5-797 

6 

5  38  27.72 

8.2826 

18 

15 

48.6 

1.603 

'      7 

3 

54 

13.44 

a.  1455 

15  18  35.3 

5.784 

7 

5  40  44.74 

8.8848 

18 

17 

21.7 

1.50a 

'      8 

3 

56 

22.27 

2. 1488 

15  24  16.6 

5.65X 

8 

5  43     1.90 

8.8871 

18 

18 

48.8 

X.40Z 

9 

3 

58 

31.30 

2. 1581 

15  29  53.4 

5.576 

9 

5  45  19.19 

2.8893 

18 

20 

9.8 

X.900 

10 

4 

0 

40.52 

a. 1553 

15  35  25.7 

5.502 

10 

5  47  36.61 

8.8915 

18 

21 

24.8 

1.199 

II 

1 

4 

2 

49.94 

8.1586 

15  40  53-6 

5.427 

II 

5  49  54.17 

8.2937 

18 

22 

33.7 

1.097 

12 

4 

4 

59-55 

2. i6z8 

15  46  16.9 

5.350 

12 

5  52  11.85 

8.8958 

18 

23 

36.4 

0.994 

13 

4 

7 

9.36 

a.1651 

15  51  35-6 

5.273 

13 

5  54  29.66 

a. 8978 

18 

24 

33-0 

0.89a 

14 

4 

9 

19-36 

2.1683 

15  56  49.7 

5.197 

14 

5  56  47.59 

8.8998 

18 

25 

23.4 

0.789 

15 

4 

II 

29.55 

a. 1715 

16     I  59.2 

5.1x8 

15 

5  59     5.64 

2.3018 

18 

26 

7.7 

0.686 

16 

4 

13 

39.94 

a. 1747 

16     7     3.9 

5.039 

16 

6     I  23.81 

2.3038 

18 

26 

45.7 

0.583 

17 

4 

15 

50.52 

2.1779 

16  12     3.9 

4.960 

17 

6     3  42.10 

a.  3058 

18 

27 

17.6 

0.479 

18 

4 

18 

1.29 

a.zSii 

16  16  59.1 

4.880 

18 

6     6     0. 50 

8.3076 

18 

27 

43-2 

0.374 

19 

4 

20 

12.25 

a. 1843 

16  21  49.5 

4.799 

19 

6     8  19.01 

2.3094 

18 

28 

2.5 

0.870 

20 

4 

22 

23.40 

3.1874 

16  26  35.0 

4.7«8 

20 

6   10  37.63 

2.3112 

18 

28 

15-6 

0.x66 

21 

4 

24 

34.74 

a. 1906 

16  31  15.6 

4.636 

21 

6  12  56.36 

2.3130 

18 

28 

22.4 

40.060 

22 

4 

26 

46.27 

a. 1937 

16  35  51.3 

4.553 

22 

6  15  15.19 

a. 3147 

18 

28 

22.8 

-0.045 

23 

4 

28 

57.99 

2.1968 

16  40  22.0 

4.470 

23 

6  17  34.12 

2.3164 

18 

28 

17.0 

O.X49 

24 

4 

31 

9.89 

3.1999 

N.16  44  47.7 

4.386 

24 

6  19  53.16 

a.  3181 

N.18 

28 

4.9 

0.855 
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Hour. 


Right 
ilscensioa 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
X  Minute. 
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Right 
Ascension. 


Diff.  for 
I  Minute. 


Declination. 


Diff.  for 
X  Minute. 


O 
I 
2 

3 

4 

5 
6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 
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21 
22 

23 


O 

I 
2 

3 
4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 

14 

15 
i6 

17 

i8 

19 

20 
21 
22 

23 

24 


SATURDAY  29. 


MONDAY  31. 


h 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

7 
7 
7 
7 
7 
7 


m 

19 
22 
24 
26 
29 

31 

33 

36 
38 
40 

43 
45 
47 
50 
52 
54 
57 
59 
I 

4 
6 

8 

II 

13 


s 
53-16 
12.29 
31-52 

50.85 
10.26 

29.76 

49-34 
9.01 

28.  ;5 

4^.57 

8.47 

28.44 

48.48 

8.59 
28.76 

49.00 

9-30 
29.65 
50.06 

10.53 
31.04 

51.60 

12.21 

32.87 


8 

2.318X 

N.I 

a.  3197 

3.3213 

2.3328 

a. 3243 

3.3257 

3.3271 

2.3284 

2.3297 

2.3310 

3.33" 

a. 3334 

a.  3346 

3.3357 

2.3367 

3.3378 

a. 3387 

a. 3397 

a.  3407 

2.3415 

a. 3423 

a.3431 

2.3439 

a. 3446 

N.I 

8  28 
8  27 
8  27 
8  26 
8  26 
8  25 
8  24 
8  23 
8  22 
8  21 

8    20 

8   18 

8   17 

8  15 
8   14 

8  12 

8   10 

8     8 
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8 
8 

7 
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7 


15 
18 

20 

22 
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27 

29 
32 

34 

37 

39 

41 

44 
46 

48 

51 
53 
55 
58 
o 

2 

5 

7 

9 
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7 
7 
7 
7 
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7 
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7 
7 
7 
7 
7 
7 
7 
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7 
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7 

7 

8 

8 
8 
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17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 
16 

16 

16 

16 

16 

16 

16 

16 

16 

16 
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a. 345a 

N.I 

14.29 

3.3458 

35.06 

3.3464 

55.86 

3.3470 

16.70 

3.3476 

37.57 

3.3481 

58.47 

a.  3485 

19.39 

3.3488 

40.33 

3.349a 

1.30 

3.3496 

22.28 

3.3498 

43.28 

3.3502 
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a.  3504 

25.33 

8.3506 

46.37 

3.3508 

7.42 

3.3509 

28.48 

3.3510 

J 
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a.  35" 

10.61 

3.351a 

31.68 
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52.75 
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34.88 

3.3510 

55.94 

3.3509 

16.99 
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3 

I 
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48 
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42 
39 
35 
32 
28 

25 
21 

17 

13 

9 

5 

I 

56 
52 
47 
43 
38 

33 

28 

23 

18 

12 


4.9 
46.4 
21.6 

50.4 
12.8 

28.8 
i8.4 
41.7 

38.5 
28.9 

12.9 

50.5 
21.7 

46.4 

4.6 

16.4 

21.8 

20.7 

13. 1 

59.1 
38.6 

11.7 

38.4 
58.6 


12.4 
19.7 
20.6 

15-1 
3.2 

44-8 
20.1 

49.0 

11.5 
27.6 

37.4 
40.8 

37.9 
28.7 

13.2 

51.4 

23-3 
49.0 

8.4 

21.6 

28.7 

29.6 

24.3 
12.8 

55.3 


0.255 
0.361 
0.467 

0.573 
0.680 
0.787 
0.893 
0.999 
1.107 
1. 213 
x.320 
1.427 

1-534 
1.643 

1.750 
1.857 
1.964 
3.072 
2.X80 
3.388 

a.  395 
3.502 
3.609 

2.717 


3.824 
2.932 
3.038 

3.145 
3.253 
3.359 
3.465 
3.572 
3.678 

3.784 
3.890 
3.996 
4.101 
4.306 

4.311 
4.416 

4.520 
4.624 
4.728 
4.831 
4.933 
5.037 
5.140 
5.343 
5.343 
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2 

3 

4 

5 
6 

7 
8 

9 
10 

II 
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13 

14 

15 
16 

^7 
18 

19 
20 

21 

22 

23 


h  m 
8  12 
8  14 
8  16 
8  19 

8    21 

8  24 
8  26 
8  28 

8  31 
8  33 
8  35 
8  38 
8  40 
8  42 
8  45 
8  47 
8  49 
8  52 

8  54 
8  56 

8  59 

9  I 
9 
9 


3 
6 


s 

16.99 

38.03 
59.07 

20.09 

41.10 

2.10 

23.08 

44.04 
4.99 

25.92 

46.83 
7.72 

28.58 
49.42 

10.24 

31-03 
51-79 

12.52 

33-23 

53.91 
14.56 

35-17 
55.76 

16.32 


s 
a.  3508 

a. 3507 
2.3505 
a. 3503 
3.3501 

3.3498 
a. 3495 
3.3493 
2.3490 

2.3487 
2.3483 

2.3479 
2.3475 
2.3472 
3.3468 

2.3463 
a. 3458 
2.3453 
3.3449 
2.3444 
2.3438 
a. 3433 
3.3429 
3.3423 


N. 


N 


16 
16 
16 

15 
15 
15 
15 
15 
15 
15 
15 
15 
15 
14 
14 
14 
14 
14 
14 
14 
14 
13 
13 
13 


12 

7 
2 

56 

50 

44 

39 

33 
26 
20 

14 
8 

I 

55 
48 

41 

34 

27 
20 

13 
6 

59 

51 
44 


55-3 

31-7 
2.0 

26.3 

44.6 

56.9 
3-2 
3.6 

58.1 
46.7 

29.5 

6.4 
37-6 

3-0 
22.7 

36.7 

45-1 
47.8 
44.9 

36.5 
22.6 

3-2 

38.4 
8.2 


TUESDAY.   NOVEMBER  i. 

9     8  36.84  I     3.34x8  IN.13  36  32.6 


5.343 
5.444 
5.545 

5.645 
5.745 
5.845 
5.944 
6.043 

6. 141 
6.338 
6.336 

6.433 
6.528 
6.634 
6.719 
6.813 
6.908 
7.003 

7.094 
7.186 

7.a77 
7.368 

7.458 
7.548 


7.638 


PHASES  OF  THE  MOON. 


d      h     m 

a  Last  Quarter     .     ,     .      Oct,  2  i  52.1 

%  New  Moon 8  17  24.9 

3)  First  Quarter ^5  17  54*2 

O  Full  Moon 23  22  55.8 

a  Last  Quarter 31  11  13.3 

d      h 

(t      Perigee Oct.       7  18.  i 

(^     Apogee 20     2.1 
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LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Noon. 

p.  L. 

of 
Diff. 

Illh 

p.  L. 

of 
Diff. 

Vlh 

P.  L. 

of 
Diff. 

IXh 

P.  L. 

of 
Diff. 

or" 

0       t       tf 

e 

M 

0              • 

•t 

z 

Jupiter 
a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 

w. 

E. 
E. 

57     9  53 
50  25  22 

16     4  21 

64     3  48 
103   12  31 

0600 
3853 
3638 
9641 
^977 

58   48    48 

51  58  43 
17  42  25 

62  25  49 

loi  41  50 

3386 
9838 
3634 
3637 
•963 

60    28 

53  32 

19  20 

60  47 

100  10 

2 

34 
48 

31 
51 

2572 
3806 

36l0 

36x3 
2947 

62     7 

55     6 
20  59 
59     8 
98  39 

35 

54 
30 

54 
32 

2338 
9785 
3396 
9600 
9931 

2 

Jupiter 
a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 
W. 

E. 
E. 

70  30  18 

63     5  28 
29- 17  55 

50  51     I 
90  58     5 

348s 
9683 
3533 
3538 
3834 

72  II  53 
64  42  31 
30  58  38 
49  10  27 

89  24  47 

3470 
9663 
3507 

2513 
3838 

73  53 
66  20 

32  39 

47  29 

87  51 

48 
I 

41 
32 

8 

2455 
2643 
2492 
9498 

383X 

75  36 
67  57 
34  21 

45  48 
86  17 

5 

57 

5 
x6 

8 

2439 
3694 
2477 
2483 
3803 

3 

Jupiter 
a  Arietis 
Aldebaran 
Regulus 
Sun 

W. 
W. 

w. 

E. 
E. 

84  12  56 
76  13  56 
42  53  34 
37  16  40 
78  21  44 

3363 
a334 
3399 
3408 
3733 

85  57  25 
77  54  22 
44  37  10 
35  33  16 
76  45  33 

3346 
a5i7 
3383 

3394 
3705 

87  42 

79  35 
46  21 

33  49 
75     9 

17 
12 

9 

32 

0 

3331 

2499 
3368 

2379 
2689 

89  27 
81    16 
48     5 
32     5 
73  32 

31 
26 

30 

27 
5 

2315 

3483 

2352 

2364 
2672  ; 

1 

4 

Jupiter 
a  Arietis 
Aldebaran 

Sun 

W. 
W. 
W. 
E. 

98    19   22 
89   48   24 
56    52   56 

65  21  53 

3339 

•175 
3590 

100     6  52 

91  31  54 
58  39  32 
63  42  44 

9234 

3388 
3360 

«574 

10 I  54  44 

93  15  46 
60  26  31 
62     3  13 

3309 
2374 
2945 

2558 

103  42 

94  59 
62  13 

60  23 

58 

58 

51 
20 

2195  , 
2359  ■ 
2231 
2543 

5 

Aldebaran 
Sun 

W. 
E. 

71   15  53 
51  58  45 

3161 

M70 

73     5  19 
50  16  49 

9149 
2457 

74  55 
48  34 

4 
35 

3x36 

2443 

76  45 
46  52 

8 

2 

2X24  1 
2431 

6     Aldebaran 

Sun 

I 

W. 
E. 

85  59  53 
38  15     7 

3071 
3377 

87  51  37 
36  30  59 

3061 
93fi8 

89  43 
34  46 

36 
39 

2053 

9360 

91  35 
33     2 

48 

7 

2045 
2353 

xo 

Sun 

a  Aquils 

Saturn 

W. 

E. 
E. 

18     7  39 
84  36  59 
99  58  30 

2433 

8567 
3137 

19  49  56 

82  57  19 
98     8  12 

9466 

2583 
9140 

21  31 
81   18 
96  18 

57 
0 

14 

2477 

9601 

2153 

23   13 
79  39 

94  28 

43 
6 

36 

9489 
96to 

91^ 

II 

Sun 

a  Aquils 

Saturn 

Fomalhaut 

W. 
E. 
E. 
E. 

31  38     4 

71  31  46 

85  25  53 
104  10  37 

3361 
3738 

3344 

3601 

33  17  53 

69  55  57 

83  38  31 

102  31  42 

2577 
3766 
9361 

S6l3 

34  57 
68  20 

81  51 

100  53 

19 
45 
34 

3 

2594 

2796 
9378 

2634 

3636 
66  46 
80     5 

99  14 

22 
12 

I 
41 

96X1 

9898 

2993 

9638 

12 

Sun 

a  AquilflB 

Saturn 

Fomalhaut 

a  Pegasi 

W. 
E. 
£. 
E. 
E. 

44  45  27 

59     4  22 

71   18  47 

91     7  50 
105  58  14 

3706 

3013 
3386 

a7i9 
•659 

46  21   59 

57  34  25 

69  34  52 

89  31  35 
104  20  39 

3795 

3056 

2405 
3738 

2673 

47  58 

56     5 

67  51 

87  55 
102  43 

5 
22 

24 
46 

23 

2745 

3103 

2423 

3756 

9688 

49  33 

54  37 
66     8 

86  20 

loi     6 

45 

15 
22 

21 
27 

27«4 
3«S2 

2443 
2776 
3704 

13 

Sun 

a  Aquile 

Saturn 

Fomalhaut 

a  Pegasi 

W. 
E. 
E. 
E. 
E. 

57  25  35 
47  32  30 
57  40     I 
78  30     5 
93     7  10 

38M 
3446 
1539 
3886 
3789 

58  58  38 
46   II     6 

55  59  42 
76  57  28 
91  32  28 

9885 

3519 

«55« 
2909 

2807 

60  31 

44  51 
54  19 
75  25 

89  58 

16 

3 

49 
21 

9 

2905 
3597 
2577 
2933 
3833 

62     3  29 
43  32  25 
52  40  23 

73  53  44 
88  24  14 

2924 
3680 
2396 
295B 

2B44| 

14 

Sun 
Saturn 

W. 
E. 

69  38  21 
44  29  43 

yoaa 
1691 

71     8     7 
42  53  52 

3041 
97x0 

72  37 
41  16 

29 
26 

5059 

2729 

74     6  29 
39  40  25 

3077 
«748 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

of  Obiaet 

Midnight. 

P.  L. 
of 

XVh 

p.  L. 
of 

XVIIIh 

P.  L. 
of 

XXP 

1 

P.  L. 
of 

V4    Vyt/JWwW 

DiflF. 

DiflF. 

DiflF. 

DiflF. 

I 

Jupiter 

W. 

0         f         n 

63  47  28 

a544 

0          •          »» 

65  27  40 

2530 

0       t 

67     8 

12 

25x5 

0 

68 

• 
49 

5 

3500 

a  Arietis 

W. 

56  41  41 

3763 

58  16  57 

«743 

59  52 

40 

3723 

61 

28 

51 

2703 

Aldebaran 

w. 

22   38   31 

3582 

24  17  51 

2566 

25  57 

32 

3553 

27 

37 

33 

2537 

Regulus 

E. 

57  29  59 

4585 

55  50  44 

257a 

54  II 

10 

2557 

52 

31 

16 

2542 

Sun 

E. 

97     7  53 

39x7 

95  35  56 

2901 

94     3 

39 

2886 

92 

31 

2 

2870 

2 

Jupiter 

W. 

77  18  44 

2424 

79     I  44 

3409 

80  45 

6 

2394 

82 

28 

50 

2378 

a  Arietis 

W. 

69  36  19 

2606 

71   15     6 

3588 

72  54 

17 

8569 

74 

33 

54 

255X 

Aldebaran 

W. 

36     2  51 

2462 

37  44  58 

2445 

39  27 

28 

2430 

41 

10 

20 

24x5 

Regulus 

E. 

44     6  39 

2468 

42  24  41 

2453 

40  42 

22 

2438 

38 

59 

42 

2423 

Sun 

E. 

84  42  47 

2788 

83     8     4 

2772 

81  32 

59 

2756 

79 

57 

33 

2738 

3 

Jupiter 

W. 

91   13     8 

2300 

92  59     8 

3285 

94  45 

30 

3269 

96 

32 

15 

2354 

a  Arietis 

W. 

82  58     4 

2466 

84  40     5 

2450 

86  22 

29 

2434 

88 

5 

15 

24x8 

Aldebaran 

W. 

49  50  14 

a336 

51  35  21 

2321 

53  20 

50 

2305 

55 

6 

42 

2290 

Regulus 

E. 

30  21     I 

2350 

28  36  15 

2337 

26  51 

9 

2323 

25 

5 

43 

2309 

Sun 

E. 

71  54  47 

2655 

1 

70  17     7 

2639 

68  39 

5 

3622 

67 

0 

40 

2606 

4 

Jupiter 

W. 

105  31  33 

2180 

107  20  30 

2x67 

109     9 

48 

2x53 

no 

59 

27 

2X39 

a  Arietis 

W. 

96  44  31 

2346 

98  29  23 

8334 

100  14 

33 

2323 

102 

0 

z 

2309 

Aldebaran 

W. 

64     I  33 

2216 

65  49  37 

2202 

67  38 

I 

2188 

69 

26 

47 

2x74 

Sun 

E. 

58  43     7 

2527 

57     2  32 

2513 

55  21 

37 

2498 

53 

40 

21 

2484 

5 

Aldebaran 

W. 

78  35  31 

2ZI2 

80  26  12 

2IOI 

82  17 

9 

2090 

84 

8 

23 

3080 

Sun 

E. 

45     9  II 

2419 

43  26     4 

2408 

41  42 

40 

2397 

39 

59 

I 

2387 

6 

Aldebaran 

W. 

93  28  12 

«>37 

95  20  48 

3031 

97  13 

34 

2025 

99 

6 

29 

90x9 

Sun 

E. 

31   17  25 

2346 

29  32  33 

2342 

27  47 

34 

2337 

26 

2 

28 

2333 

lO 

Sun 

W. 

24  55  12 

2500 

26  36  25 

3514 

28  17 

19 

2529 

29 

57 

52 

2544 

a  Aquilae 

E. 

78     0  38 

2641 

76  22  39 

3663 

74  45 

9 

3687 

73 

8 

II 

371X 

Saturn 

E. 

92  39  18 

2i8z 

90  50  22 

3x97 

89     I 

50 

32X3 

87 

13 

40 

2327 

II 

Sun 

W. 

38  15     2 

3629 

39  53  17 

2649 

41  31 

5 

3667 

43 

8 

29 

2687 

a  Aquilas 

E. 

65  12  21 

286X 

63  39   12 

2895 

62     6 

47 

2933 

60 

35 

10 

397a 

Saturn 

E. 

78  18  54 

4313 

76  33  13 

233X 

74  47 

58 

2348 

73 

3 

9 

2367 

Fomalhaut 

E. 

97  36  37 

265a 

95  58  53 

2668 

94  21 

30 

3684 

92 

44 

29 

3701 

12 

Sun 

W. 

51     9     0 

2785 

52  43  48 

2805 

54  18 

9 

2835 

55 

52 

5 

2845 

a  Aquilas 

E. 

53  10     8 

3204 

51  44     3 

3258 

50  19 

2 

3317 

48 

55 

10 

3379 

Saturn 

E. 

64  25  48 

2462 

62  43  41 

248X 

61     2 

I 

3500 

59 

20 

48 

2519 

• 

Fomalhaut 

E. 

84  45  22 

3798 

83  10  51 

28x8 

81  36 

47 

8840 

80 

3 

II 

3863 

a  Pegasi 

E  . 

99  29  52 

3720 

97  53  39 

2736 

96  17 

47 

2733 

94 

42 

17 

8770 

13 

Sun 

W. 

63  35  17 

8945 

65     6  39 

2964 

66  37 

37 

2983 

68 

8 

II 

3002 

a  Aquilae 

E. 

42  15  17 

3771 

40  59  45 

387X 

39  45 

56 

3980 

38 

33 

57 

4098 

Saturn 

E. 

51     I  23 

3616 

49  22  50 

2635 

47  44 

42 

3654 

46 

7 

0 

3672 

Fomalhaut 

E. 

72  22  38 

2983 

70  52     4 

3009 

69  22 

2 

3035 

67 

52 

33 

3063 

a  Pegasi 

E. 

86  50  43 

3863 

85  17  37 

2883 

83  44 

56 

2902 

82 

12 

40 

3922 

14 

Sun 

W. 

75  35     7 

3095 

77     3  23 

3x13 

78  31 

17 

3x29 

79 

58 

51 

3x46 

Saturn 

E. 

38     4  49 

3766 

36  29  37 

2785 

34  54 

49 

3804 

33 

20 

26 

2822 

12 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

P.  L.* 

P.L. 

P.L. 

P.L. 

•si 

Name  and  Direction 

Noon 

• 

of 

Illh 

of 

Vlh 

of 

IXb 

of 

U 

Q 

of  Object 

DiflP. 

Diff. 

Diff. 

Diff. 

e        t 

m 

0       » 

m 

e        t 

Iff 

0       ' 

w 

14 

Fomalhaut 

E. 

66  23 

38 

3091 

64  55 

17 

3119 

63    27 

30 

3x48 

62      0 

19 

3x78 

a  Pegasi 

E. 

80  40 

49 

294a 

79     9 

24 

3962 

77  38 

24 

2983 

76     7 

50 

3003 

Jupiter 

E. 

115  31 

52 

9629 

"3  53 

36 

2646 

112  15 

44 

3663 

no  38 

14 

2679 

a  Arietis 

E. 

124    12 

35 

3858 

122  39 

22 

2868 

121     6 

22 

3880 

119  33 

37 

389X 

15 

Sun 

W. 

81    26 

5 

3163 

82  52 

58 

3179 

84  19 

32 

3x95 

85  45 

47 

32x0 

An  tares 

W. 

35  51 

53 

2982 

37  22 

28 

8985 

38  53 

0 

3989 

40  23 

27 

a993 

Fomalhaut 

E. 

54  53 

43 

3345 

53  30 

24 

338a 

52     7 

47 

3422 

50  45 

55 

^  3463 

a  Pegasi 

E. 

68  41 

28 

31x0 

67  13 

31 

3132 

65  46 

0 

3x54 

64  18 

56 

*  3x77 

Jupiter 

E. 

102  36 

8 

2757 

loi     0 

44 

vm 

99  25 

40 

3786 

97  50 

54 

3800 

a  Arietis 

E. 

III  53 

31 

1950 

no    22 

15 

2963 

108  51 

14 

2973 

107  20 

28 

3985 

16 

Sun 

W. 

92  52 

39 

3289 

94  17 

12 

3394 

95  41 

31 

3306 

97     5 

35 

33x8 

Antares 

W. 

47  54 

8 

3022 

49  23 

53 

3099 

50  53 

30 

3035 

52  22 

59 

304a 

Fomalhaut 

E. 

44     8 

50 

3707 

42  52 

10 

37^ 

41  36 

33 

3830 

40  22 

2 

3899 

a  Pegasi 

E. 

57  10 

32 

3297 

55  46 

17 

3334 

54  22 

33 

3351 

52  59 

21 

3379 

Jupiter 

E. 

90     I 

26 

2864 

88  28 

21 

3876 

86  55 

31 

3887 

85  22 

55 

«897 

a  Arietis 

E. 

99  50 

II 

304X 

98  20 

49 

3052 

96  51 

41 

3062 

95  22 

45 

3072 

17 

Sun 

W. 

104     2 

41 

3371 

105  25 

31 

3380 

106  48 

10 

3389 

108  10 

39 

3397 

Antares 

W. 

59  48 

23 

3074 

61   17 

4 

3080 

62  45 

38 

3085 

64  14 

6 

309X 

a  Pegasi 

E. 

46  II 

41 

3540 

44  52 

I 

S577 

43  33 

2 

36x8 

42   14 

47 

3663 

Jupiter 

E. 

77  43 

7 

2944 

76  II 

44 

9953 

74  40 

32 

3960 

73     9 

29 

9968 

a  Arietis 

E. 

88     I 

5 

3119 

86  33 

19 

3x28 

85     5 

43 

3x36 

83  38 

17 

3x44 

Aldebaran 

E. 

120  51 

54 

2991 

119  21 

30 

2999 

"7  51 

16 

3007 

116  21 

12 

3014 

18 

Sun 

W. 

115     0 

58 

3431 

116    22 

40 

3437 

117  44 

15 

344X 

119     5 

45 

3446 

Antares 

W. 

71  34 

53 

3"3 

73      2 

47 

3XX7 

74  30 

36 

3130 

75  58 

21 

3x23 

Jupiter 

E. 

65  36 

20 

8997 

64     6 

4 

QOOI 

62  35 

53 

3006 

61     5 

48 

3010 

a  Arietis 

E. 

76  23 

27 

3x81 

74  56 

55 

3x87 

73  30 

30 

3x93 

72     4 

13 

3900 

Aldebaran 

E. 

108  52 

56 

3044 

107  23 

38 

3049 

105  54 

26 

3053 

104  25 

19 

3057 

19 

Antares 

W. 

83   16 

20 

3133 

84  43 

49 

3x34 

86   II 

17 

3x35 

87  38 

44 

3x36 

a  Aquilae 

W. 

40  38 

3 

4269 

41  45 

24 

4903 

42  53 

47 

4x4a 

44     3 

8 

4086  ' 

1 

Saturn 

W. 

17  24 

51 

3184 

18  51 

19 

317a 

20  18 

2 

3x60 

21  44 

59 

3x50 

Jupiter 

E. 

53  36 

24 

3023 

52     6 

40 

3026 

50  36 

59 

3026 

49     7 

19 

3097 

a  Arietis 

E. 

64  54 

38 

3229 

63  29 

3 

3235 

62     3 

35 

3940 

60  38 

13 

3346 

Aldebaran 

E. 

97     0 

46 

3070 

95  32 

0 

3072 

94     3 

16 

3073 

92  34 

34 

3073 

20 

Antares 

W. 

94  55 

52 

3135 

96  23 

19 

3134 

97  50  47 

3133 

99  18 

16 

313a 

a  Aquilae 

W. 

50     I 

59 

387a 

51   15 

47 

3838 

52  30 

10 

3806 

53  45 

6 

3777; 

Saturn 

W. 

29     2 

II 

3x18 

30  29 

59 

31x3 

31  57 

53 

3108 

33  25 

53 

3103 , 

Jupiter 

E. 

41   39 

6 

3026 

40     9 

26 

3096 

38  39 

45 

3024 

37   10 

2 

3033 

a  Arietis 

E. 

53  33 

9 

3276 

52     8 

30 

3283 

50  43 

59 

329a 

49   19 

38 

3300 

Aldebaran 

E. 

85  II 

6 

3073 

83  42 

23 

307X 

82  13 

38 

3069 

80  44 

51 

3068 , 

21 

Antares 

W. 

106  36 

12 

3123 

108     3 

54 

3x20 

109  31 

39 

31x8 

no  59 

27 

3XX5  ' 

a  Aquilae 

W. 

60     6 

47 

3656 

61   24 

21 

3636 

62  42 

16 

3616 

64     0 

33 

3598  > 

Saturn 

W. 

40  47 

17 

3080 

42   15 

51 

3076 

43  44 

30 

3071 

45  13 

15 

3065  1 

Jupiter 

E. 

29  40 

55 

301 1 

28   10 

56 

3009 

26  40 

55 

3006 

25   10 

50 

3003^ 

0  Arietis 

E. 

42  20 

32 

33S5 

40  57 

24 

3370 

39  34 

33 

3386 

38   12 

I 

3405  i 

Aldebaran 

E. 

73  20 

16 

3055 

71  51 

II 

3051 

70   22 

I 

3047 

68  52 

46 

S043' 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCEa 

of  the 
mth. 

P.  L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction    1 

Midnight 

of 

XVh 

of 

XVIIIt 

of 

XXIb         1 

of 

Q 

of  Object 

Diff. 

Di£E. 

Di£E. 

Diff. 

0 

f             H 

e          »         m 

0         t 

« 

e 

t      tt 

14 

Fomalhaut 

E. 

60 

33  43 

3109 

59     7  44 

3342 

57  42 

24 

3375 

56 

17  43 

3310 

a  Pegasi 

E. 

74 

37  41 

30«5 

73     7  59 

3045 

71  38 

42 

3067 

70 

9  52 

9088 

Jupiter 

E. 

109 

I     6 

2695 

107  24  20 

2713 

105  47 

56 

3727 

104 

II  52 

2743 

a  Arietis 

E. 

118 

I     6 

2902 

116  28  50 

2914 

114  56 

49 

2925 

113 

25     2 

3938 

15 

Sun 

W. 

87 

II  44 

3«5 

88  37  23 

3340 

90     2 

45 

3354 

91 

27  50 

3368 

Antares 

W. 

41 

53  49 

2998 

43  24     4 

3003 

44  54 

13 

3009 

46 

24  14 

3015 

Fomalhaut 

E. 

49 

24  49 

3506 

48     4  31 

3552 

46  45 

4 

3599 

45 

26  29 

3651 

a  Pegasi 

E. 

62 

52   19 

3199 

61   26     9 

3224 

60     0 

28 

3248 

58 

35  16 

3273 

Jupiter 

E. 

96 

16  26 

3814 

94  42  16 

3827 

93     8 

23 

3839 

91 

34  46 

3853 

a  Arietis 

E. 

105 

49  56 

8997 

104  19  39 

3009 

102  49 

36 

3019 

lOI 

19  47 

3030 

16 

Sun 

W. 

98 

29  26 

3330 

99  53     3 

3340 

lOI    16 

28 

3351 

I02 

39  40 

3361 

Antares 

W. 

53 

52  20 

3049 

55  21  32 

3055 

56  50 

37 

3061 

58 

19  34 

3068 

Fomalhaut 

E. 

39 

8  41 

3974 

37  56  36 

4058 

36  45 

53 

4149 

35 

36  38 

4248 

a  Pegasi 

E. 

51 

36  40 

3408 

50  14  32 

3438 

48  52 

58 

3471 

47 

32     I 

3504 

Jupiter 

E. 

83 

50  32 

290B 

82   18  23 

2917 

80  46 

a6 

3927 

79 

14  41 

2935 

1  aArietis 

E. 

93 

54     I 

308a 

92  25  30 

3091 

90  57 

10 

3101 

89 

29     2 

31  zo 

17 

Sun 

W. 

109 

32  59 

3405 

no  55  10 

34" 

112  17 

14 

3418 

113 

39   10 

3425 

Antares 

W. 

65 

42  27 

3096 

67  10  42 

3101 

68  38 

51 

3105 

70 

6  55 

3II0 

a  Pegasi 

E. 

40 

57  20 

3709 

39  40  43 

^60 

38  24 

59 

3816 

37 

10  13 

3878 

Jupiter 

E. 

71 

38  36 

3974 

70     7  51 

2980 

68  37 

13 

2986 

67 

6  43 

3992 

a  Arietis 

E. 

82 

II     I 

3152 

80  43  54 

3160 

79  16 

57 

3167 

n 

50     8 

3173 

Aldebaran 

E. 

114 

51   17 

3031 

113  21  30 

3028 

III  51 

52 

3034 

no 

22  21 

3039 

18 

Sun 

W. 

120 

27  10 

3450 

121  48  30 

3454 

123     9 

46 

3457 

124 

30  58 

3460 

An  tares 

W. 

77 

26     3 

3126 

78  53  41 

3129 

80  21 

16 

3130 

81 

48  49 

3x3a 

Jupiter 

E. 

59 

35  48 

3014 

58     5  52 

3017 

56  36 

0 

3019 

55 

6  II 

3021 

a  Arietis 

E. 

70 

38     4 

3206 

69  12     2 

3212 

67  46 

7 

3218 

66 

20  19 

3234 

Aldebaran 

E. 

102 

56  17 

3060 

loi  27  19 

3064 

99  58 

25 

3066 

98 

29  34 

3069 

19 

Antares 

W. 

89 

6   10 

3136 

90  33  36 

3138 

92     I 

0 

3x36 

93 

28  26 

3x36 

a  Aquilae 

W. 

45 

13  23 

4036 

46  24  27 

3990 

47  36 

16 

3947 

48  48  48 

3909 

Saturn 

W. 

23 

12     8 

3142 

24  39  27 

3x35 

26     6 

54 

3129 

27 

34  29 

3x23 

Jupiter 

E. 

47 

37  40 

3027 

46     8     I 

3028 

44  38 

23 

3028 

43 

8  45 

3027 

a  Arietis 

E. 

59 

12  58 

3252 

57  47  50 

3358 

56  22 

49 

3264 

54 

57  55 

3270 

Aldebaran 

E. 

91 

5  52 

3074 

89  37   II 

3074 

88     8 

30 

3073 

86 

39  48 

3073 

20 

Antares 

W. 

TOO 

45  47 

3130 

102  13  20 

3129 

103  40 

55 

3137 

105 

8  32 

3x24 

a  Aquilae 

W. 

55 

0  32 

3750 

56   16  26 

3725 

57  32 

47 

3699 

58 

49  35 

3677 

Saturn 

W. 

34 

53  59 

3099 

36  22  10 

3095 

37  50 

26 

3089 

39 

18  49 

3085 

Jupiter 

E. 

35 

40  18 

3021 

34  10  31 

3019 

32  40 

42 

3017 

31 

10  50 

3014 

a  Arietis 

E. 

47 

55  26 

3308 

46  31  24 

3319 

45     7 

34 

3329 

43 

43  56 

334  X 

Aldebaran 

E. 

79 

16     2 

3065 

77  47  10 

3064 

76  18 

16 

3060 

74 

49  18 

3057 

21 

Antares 

W. 

112 

27  18 

31x3 

113  55  12 

31x0 

115  23 

9 

3107 

116 

51   10 

3x05 

a  Aquilae 

W. 

65 

19     9 

3582 

66  38     3 

3565 

67  57 

16 

3549 

69 

16  46 

3534 

Saturn 

W. 

46 

42     7 

3061 

48  II     4 

3056 

49  40 

8 

3050 

51 

9   19 

3045 

Jupiter 

E. 

23 

40  41 

3001 

22  10  29 

2997 

20  40 

13 

2995 

19 

9  54 

399X 

a  Arietis 

E. 

36 

49  50 

3427 

35  28     4 

3454 

34     6 

48 

3482 

32 

46     4 

35x4 

Aldebaran 

E. 

67 

23  27 

3039 

65  54     3 

3035 

64  24 

34 

3Q30 

62 

54  59 

3036 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

p.  L. 

p.  L.* 

p.  L. 

P.  L. 

o  5 

Name  and  Direction    1 

N( 

3on 

1 

of 

ni^ 

of 

VIb 

of 

IXh 

of 

Q 

of  Object. 

Diff. 

Diff. 

DiflF. 

Diff. 

p 

f 

•f 

0                »                M 

0       f 

H 

0       f 

n 

22 

a  Aquilae 

W. 

70 

36 

33 

35» 

71  56  35 

3507 

73  16 

51 

3494 

74  37 

22 

348X 

Saturn 

W. 

52 

38  36 

3039 

54     8     0 

3034 

55  37 

31 

3028 

57     7 

9 

3022 

Aldebaran 

E. 

61 

25 

18 

302X 

59  55  31 

3015 

58  25 

37 

3010 

56  55 

37 

3005 

Pollnx 

E. 

104 

58 

54 

3105 

103  30  51 

3099 

102     2 

41 

3093 

100  34 

23 

3087 

23 

a  Aquilae 

W. 

81 

23 

10 

3429 

82  44  54 

3419 

84     6 

49 

3410 

85  28 

54 

3402 

Saturn 

W. 

64 

37 

12 

2992 

66     7  35 

2985 

67  38 

7 

2978 

69     8 

47 

2971 

Aldebaran 

E. 

49 

23 

53 

^76 

47  53  10 

2970 

46  22 

20 

29^(3 

44  51 

21 

2957 

Pollux 

E. 

93 

II 

2 

3056 

91  41  58 

3049 

90    12 

46 

3043 

88  43 

26 

3037 

24 

a  Aquilae 

W. 

92 

21 

27 

3368 

93  44  20 

3363 

95     7 

19 

• 

3358 

96  30 

24 

3354 

f 

Saturn 

W. 

76 

44 

14 

293« 

78   15  45 

2931 

79  47 

25 

2924 

81    19 

14 

9916 

Aldebaran 

E. 

37 

14 

23 

9934 

35  42  34 

2916 

34  10 

36 

2909 

32  38 

29 

2903 

Pollux 

E. 

81 

14 

51 

3005 

79  44  44 

2999 

78  14 

30 

2993 

76  44 

8 

2987 

35 

a  Aquilae 

W. 

103 

26 

47 

3341 

104  50  II 

3340 

106  13 

36 

3341 

107  37 

0 

3342  1 

Saturn 

W. 

89 

0 

38 

2880 

90  33  23 

2873 

92     6 

17 

2865 

93  39 

21 

2858, 

Jupiter 

W. 

19 

21 

24 

9831 

20  55  II 

2834 

22  29 

8 

281S 

24     3 

17 

28QS  i 

Pollux 

E. 

69 

10 

27 

2958 

67  39  21 

2953 

66     8 

9 

2947 

64  36 

50 

2942 

26 

Saturn 

W. 

lOI 

27 

6 

3890 

103     I     8 

2811 

104  35 

21 

2804 

106     9 

44 

2796 

Jupiter 

W. 

31 

56 

50 

2764 

33  32     5 

2756 

35     7 

31 

2747 

36  43 

8 

2739 

a  Arietis 

W. 

24 

30 

6 

3625 

25  48  13 

3S3X 

.   27     8 

3 

3447 

28  29 

26 

3375 

Pollux 

E. 

56  58 

42 

Tgao 

55  26  48 

2916 

53  54 

50 

2913 

52  22 

48 

291  z 

Regulus 

E. 

92 

32 

54 

2808 

90  58  36 

2799 

89  24 

7 

2792 

87  49 

28 

2783 

27 

Jupiter 

W. 

44 

43 

56 

2698 

46  20  39 

2689 

47  57 

33 

268X 

49  34 

39 

9672 

a  Arietis 

W. 

35 

34 

I 

3124 

37     I  41 

3088 

38  30 

5 

3056 

39  59 

9 

3026 

Pollux 

E. 

44 

42 

2 

9907 

43     9  52 

2909 

41  37 

44 

29x2 

40     5  40 

2916 

Regulus 

E. 

79 

53 

32 

2742 

78  17  48 

2734 

76  41 

53* 

2725 

75     5 

47 

27x6 

28 

Jupiter 

W. 

57 

43 

5 

2628 

59  21  21 

2619 

60  59 

50 

2610 

62  38 

32 

2601 

a  Arietis 

W. 

47 

32 

59 

2904 

49     5  13 

2883 

50  37 

53 

2863 

52  10 

59 

2845 

Aldebaran 

W. 

13 

5 

32 

2671 

14  42  51 

2662 

16  20 

22 

2652 

17  58 

6 

2643 

Regulus 

E. 

67 

2 

22 

2673 

65  25     6 

2664 

63  47 

38 

2655 

62     9 

57 

2646 

29 

Jupiter 

W. 

70 

55 

II 

2553 

72  35  10 

2543 

74  15 

23 

2533 

75  55 

50 

2524 

a  Arietis 

W. 

60 

2 

5 

2763 

61  37  21 

2748 

63  12 

57 

2733 

64  48 

53 

27x9  1 

• 

Aldebaran 

W. 

26 

10 

I 

2595 

27  49     3 

2585 

29  28 

19 

2574 

31     7 

49 

2564 

Regulus 

E. 

53 

58 

25 

2599 

52  19  28 

2589 

50  40 

18 

2579 

49     0 

54 

2569 

Sun 

E. 

120 

47 

3 

2949 

119  15  46 

2937 

117  44 

14 

2926 

116  12 

28 

29x5 

30 

Jupiter 

W. 

84 

21 

31 

2472 

86     3  23 

2463 

87  45 

29 

2452 

89  27 

50 

2441 

a  Arietis 

w. 

72 

53 

10 

2631 

74  30  56 

2^9 

76     8 

58 

2626 

77  47 

18 

96x4 

Aldebaran 

w. 

39 

28 

50 

2513 

41     9  45 

2302 

42  50 

56 

2491 

44  32 

22 

948Z 

Regulus 

E. 

40 

40 

32 

2520 

38  59  47 

2310 

.    37  18 

47 

2409 

35  37 

33 

9489 

Sun 

E. 

108 

30 

6 

2859 

106  56  54 

2847 

105  23 

28 

2835 

103  49 

46 

2824 

1 

31 

Jupiter 

W. 

98 

3 

22 

2387 

99  47  15 

■376 

loi  31 

23 

2565 

103  15 

48 

2355 

a  Arietis 

W. 

86 

3 

6 

2S54 

87  43     4 

2543 

89  23 

18 

•531 

91     3 

48 

2521 

Aldebaran 

W. 

53 

3 

17 

2426 

54  46  14 

2415 

56  29 

28 

2404 

58  12 

58 

2393 

Sun 

E. 

95 

57 

30 

2765 

94  22  17 

2753 

92  46  48 

2741 

91  II 

3 

2729 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCEa 

p.  L. 

P.  L. 

p.  L. 

P.  L. 

Day  of 
Monti 

Name  and  Direction 
of  Object 

Midnight. 

of 
Diff. 

xvi> 

of 
Diff. 

XVIIIh 

of 
Diff. 

XXJh 

of 
Diff. 

0           1         n 

«         0              It* 

0              #           If 

0           1         m 

• 

22 

a  Aquilae 

W. 

75  58     7 

3471 

77  19     4 

3459 

78  40  14 

3448 

80         I     36 

3438 

Saturn 

W. 

58  36  55 

3016 

60     6  48 

30x0 

61  36  48 

3004 

63     6  56 

2997 

Aldebaran 

E. 

55  25  30 

3999 

53  55  16 

9994 

52  24  56 

8988 

50  54  28 

2982 

Pollux 

E. 

99     5  58 

3061 

97  37  26 

3075 

96     8  46 

3069 

94  39  58 

3062 

23 

a  Aquilae 

W. 

86  51     8 

3394 

88  13  31 

3387 

89  36     2 

3380 

90  58  41 

3374 

Saturn 

W. 

70  39  36 

2965 

72  10  33 

2958 

73  41  38 

89SX 

75  12  52 

2945 

Aldebaran 

E. 

43  20  14 

2950 

41  48  59 

3944 

40  17  36 

2937 

38  46     4 

2930 

Pollux 

E. 

87  13  59 

3030 

85  44  24 

3024 

84  14  41 

30x8 

82  44  50 

Sozz 

24 

a  Aquilae 

W. 

97  53  33 

3350 

99  16  47 

3347 

100  40     4 

3345 

I02      3    24 

3342 

Saturn 

W. 

82  51   13 

3909 

84  23  20 

290X 

85  55  37 

2894 

87    28      3 

2887 

Aldebaran 

E. 

31     6  14 

3895 

29  33  49 

2888 

28     I   15 

3881 

26   28   32 

2873 

Pollux 

E. 

75  13  39 

2981 

73  43     2 

2975 

72  12  18 

2969 

70   41    26 

8963 

25 

a  Aquilae 

W. 

109     0  23 

3344 

no  23  44 

3347 

III  47     I 

3351 

113    10    14 

3355 

Saturn 

W. 

95  12  34 

3850 

96  45  57 

2842 

98  19  30 

B835 

99  53  13 

2827 

Jupiter 

W. 

25  37  38 

2797 

27  12  10 

2789 

28  46  52 

8780 

30  21  46 

2772 

Pollux 

E. 

63     5  24 

2937 

61  33  52 

2932 

60     2  14 

2928 

58  30  31 

2924 

26 

Saturn 

W. 

107  44  17 

3788 

109  19     0 

3780 

no  53  54 

2772 

112  28  58 

8764 

Jupiter 

W. 

38  18  56 

2731 

39  54  55 

2733 

41  31     4 

37x5 

43     7  24 

8706 

a  Arietis 

W. 

29  52  II 

3313 

31   16     8 

3257 

32  41   10 

3209 

34     7     9 

3164 

Pollux 

E. 

50  50  43 

2909 

49  18  34 

2907 

47  46  24 

3906 

46  14  13 

2906 

Regulus 

E. 

86  14  38 

8775 

84  39  38 

2767 

83     4  27 

2759 

81  29     5 

2750 

27 

Jupiter 

W. 

51  II  57 

2663 

52  49  26 

2655 

54  27     7 

8646 

56     5     0 

8637 

a  Arietis 

W. 

41  28  50 

9998 

42  59     5 

8973 

44  29  53 

2948 

46      I    12 

2985 

Pollux 

E. 

38  33  41 

2922 

Zl    I  50 

8931 

35  30  10 

8948 

33  58  43 

2953 

Regulus 

E. 

73  29  29 

2708 

71   53     0 

2699 

70  16  19 

2690 

68  39  26 

2682 

28 

Jupiter 

W. 

64   17  26 

2598 

65  56  33 

8582 

67  35  52 

2572 

69  15  25 

2563 

a  Arietis 

W. 

53  44  28 

2828 

55  18  19 

381  z 

56  52  33 

2794 

58  27     9 

2779 

Aldebaran 

W. 

19  36     3 

a633 

21   14  13 

3624 

22  52  35 

86x4 

24  31   II 

8604 

Regulus 

E. 

60  32     4 

2636 

58  53  58 

2627 

57  15  40 

36x8 

55  37     9 

8608 

29 

Jupiter 

W. 

77  36  30 

2514 

79  17  24 

2504 

80  58  32 

2494 

82  39  54 

2483 

a  Arietis 

W. 

66  25     8 

2705 

68     I  41 

2692 

69  38  32 

3678 

71   15  42 

8664 

Aldebaran 

W. 

32  47  33 

«554 

34  27*31 

8544 

36     7  43 

2534 

37  48     9 

2523 

Regulus 

E. 

47  21   17 

3S59 

45  41  26 

8550 

44     I  22 

■540 

42  21     4 

2530 

Sun 

E. 

114  40  28 

8904 

113     8  14 

8893 

III  35  46 

2881 

iio     3     3 

2870 

30 

Jupiter 

W. 

91   10  26 

2431 

92  53  17 

2490 

94  36  23 

8409 

96  19  45 

2398 

a  Arietis 

W. 

79  25  54 

260Z 

81     4  47 

3589 

82  43  57 

2577 

84  23  23 

2565 

Aldebaran 

W. 

46  14     2 

8470 

47  55  57 

2459 

49  38     8 

2448 

51   20  35 

2437 

Regulus 

E. 

33  56     5 

2480 

32  14  23 

2470 

30  32  27 

3460 

28  50  17 

2450 

Sun 

E. 

102  15  50 

2812 

100  41  38 

380X 

99     7  II 

3789 

97  32  28 

2777 

31 

Jupiter 

W. 

105     0  28 

8344 

106  45  24 

8333 

108  30  35 

2333 

no  16     3 

231  x 

a  Arietis 

W. 

92  44  32 

8510 

94  25  31 

2499 

96     6  45 

2489 

97  48  14 

2479 

Aldebaran 

W. 

59  56  43 

2382 

61  40  44 

2371 

63  25     I 

2359 

65     9  34 

2348 

Sun 

E. 

89  35     2 

2718 

87  58  46 

8706 

86   22   14 

2694 

84  45  26 

2682 
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I. 


AT  GREENWICH  APPARENT  NOON. 

i 

Q 

4 
§ 

o 

o 
& 

THE  SUN'S 

Sidereal 

Time  of 
Semi- 
diameter 

Passing 
Meridian. 

Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 

Di£E.  for 
z  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

f 

Apparent 
Declination. 

Diflf.  for 
z  Hour. 

Semi- 
diameter. 

Tues. 
Wed. 
Thur. 

I 
2 

3 

h 
14 
14 
14 

m       8 

24   59.64 
28   55.03 

32   51.25 

s 
9.791 

9.825 

9.860 

0        t       ff 

S.  14  23     5-7 

14  42  15.5 

15  I   II. I 

M 
-48.19 
47.61 
47.01 

16 
16 
16 

9.17 

9.41 
9.65 

66.88 
67.00 
67.11 

m        8 
16    19.93 

16    21.09 

16    21.42 

s 
0.065 

0.031 

0.004 

Frid. 

Sat. 

SC/N. 

4 

5 
6 

14 
14 
14 

36  48.31 
40   46.20 

44  44-93 

9.895 
9.930 
9.965 

15    19    S2.0 

15  38  17.9 
15  56  28.4 

-     46.39 
45.76 

45.11 

16 

16  : 
16  : 

9.89 
10.13 
[O.37 

67.23 
67.34 
67.46 

16    20.92 
16    19.59 
16    17.42 

0.038 
0.073 
0.108 

Mon. 
Tues. 
Wed. 

7 
8 

9 

14 
14 

48  44.52 

52  44-93 
56  46.19 

10.000 
10.035 
10.070 

16  14  22.9 
16  32     I.I 
16  49  22.6 

-     44.43 

43.74 
43.04 

16  ] 
16  ] 
16  : 

[O.60 
[O.83 
[I.06 

67.58 
67.70 
67.82 

16    14.40 
16    10.54 

16     5-^5 

0.143 
0.178 
0.213 

Thur. 

Frid. 

Sat. 

lO 

II 

12 

15 
15 
15 

0  48.29 

4  51-24 
8  55.01 

10.105 
10.140 
10.175 

17     6  27.0 
17  23  13.7 

17  39  42.5 

-     42-31 

41.57 
40.82 

16  ] 
16  ] 
16  ] 

[I.3O 

fl.54 
[I.77 

67.94 
68.06 
68.18 

16    0.32 

15  53.94 
15  46.74 

0.248 
0.283 

0.317 

SC/N. 

Mon. 

Tues. 

13 
15 

15 
15 
15 

12  59.62 
17     5.06 
21   11.34 

10.209 
10.244 
10.279 

17  55  52.9 

18  II  44.5 

18  27  16.8 

—    40.04 
3925 
38.44 

16  ] 
16  ] 
16  ] 

t2.00 
[2.22 
[2.43 

68.30 
68.42 
68.54 

15  38.71 
15  29.85 
15  20.16 

0.352 
0.386 
0.421 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

15 
15 
15 

25  18,44 
29  26.37 
33  35.12 

10.313 

10.347 
10.381 

18  42  29.7 

18  57  22.5 

19  II  55.1 

-     37.62 
36.78 

35.92 

16  ] 
16  : 
16  : 

12.65 

[2.86 
[3.07 

68.66 
68.78 
68.89 

15     9.63 
14  58.29 

14  46.13 

0.456 
0.490 

0.524 

Sat. 

SUN. 
Mon. 

19 

20 
21 

15 
15 
15 

37  44.69 
41  55.06 
46     6.25 

10.415 
10.449 
10.483 

19  26     6.8 

19  39  57-5 
19  53  26.8 

-     35.05 
34.17 

33-26 

16  ] 
16  ] 
16  ] 

[3.28 
[3.48 
[3.67 

69.01 
69.12 
69.23 

14  33-15 
14  19.38 

14     4-78 

1 

0.557 
0.591 

0.625 

Tues. 
Wed. 
Thur. 

22 
23 

24 

15 
15 
15 

50  18.24 
54  31.02 
58  44.58 

10.516 
10.549 
10.581 

20     6  34.2 
20  19  19.5 
20  31  42.2 

-  32.34 
31.41 
30.47 

16  ] 
16  ] 
16  ] 

[3.86 

^4.05 
^4.23 

69.34 
69.45 
69.55 

13  49-39 
13  33.22 
13  16.26 

0.658 
0.690 

0.723 

Frid. 
Sat. 

SC/N. 

25 
26 

27 

16 
16 
16 

2  58.92 

7  14-03 
II  29.90 

10.613 
10.645 
10.676 

20  43  42.2 

20  55  19.0 

21  6  32.3 

-  29.52 
28.54 
27.56 

16  ] 
16  ] 
16  ] 

14-41 
14-58 

^4-75 

69.66 
69.76 
69.86 

12  58.52 
12  40.01 
12  20.76 

0.755 
0.787 

0.818 

Mon. 
Tues. 
Wed. 

28 
29 

30 

16 
16 
16 

15  46.50 
20     3.84 
24  21.89 

10.707 

10.737 
10.766 

21   17  21.7 
21  27  47.1 
21  37  48.0 

—  26.56 

25.55 
24.53 

16  ] 
16  ] 
16  ] 

C4.91 
15.06 

t5.2i 

69.96 
70.06 

70.15 

12     0.77 
II  40.04 
II   18.61 

0.848  < 

0.878 

0.907 

Thur. 

31 

16 

28  40.63 

10.795 

S.  21  47  24.3 

-  23.49 

16  ] 

[5.37 

70.24 

10  56.49 

0.936 

Non^-The 
The 

mean 
sign  - 

time  of  semid 
-  prefixed  to  t 

lameter  pas 
lie  hourly  c 

sing  the  meridian  nu 
change  of  declinatioi 

ly  be  foonc 
0  indicatei 

i  by  rat 
1  that  a 

>tractinK  ov.ig  fron 
outh  deolinationa 

1  the  ildereel  time, 
are  increasing. 
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0 

AT  GREENWICH  1 

MEAN 

NOON. 

THE 

SUN'S 

s 

• 

O 

>« 
M 

Q 

i 

o 
« 

o 
>« 

& 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

RifCht  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Tues. 
Wed. 
Thur. 

I 

2 
3 

h 

m       8 
25      2.30 

28    57.71 

32  53-94 

8 

9.791 
9.826 

9.860 

0                   >                 M 

S.  14  23  18.9 

14  42  28.5 

15    I  23.9 

M 
-48.19 
47.60 
47.01 

m       s 
16    19.95 

16   21.10 

16    21.42 

8 
0.065 

0.031 

0.004 

h     m       s 
14   41    22.25 

14  45    18.81 

14  49  15.36 

Frid. 
Sat. 

SUN. 

4 

5 
6 

36  51.00 
40  48.90 

44  47-64 

9.895 

9.930 
9.965 

15  20   4.7 
15  38  304 

15  56  40.6 

-46.39 
45.75 
45.09 

16   20.91 
16    19.57 
16    17.39 

0.038 
0.073 
0.108 

14  53  11.92 

14  57     8.47 

15  I     5.02 

Mon. 
Tues. 

Wed. 

1 

7 
8 

9 

14   48   47.23 
14   52   47.64 
14   56  48.89 

10.000 
10.035 
10.070 

16  14  34.9 

16  32  12.9 
16  49  34.2 

-44.42 

43.74 
43.04 

i6  14.36 
16  10.49 

16     5.79 

O.I44 
0.179 
0.213 

15     5     1.58 
15     8  58.13  ' 

15  12  54.69 

Thur. 
1  Frid. 
Sat. 

lO 

II 

12 

15 
15 

0  50.99 

4  53-92 
8  57.69 

io.i()5 
10.140 
10.174 

17     6  38.2 
17  23  24.7 
17  39  53.2 

-42.31 
41.56 
40.80 

16     0.25 

15  53.87 
15  46.66 

0.248 
0.283 
0.318 

15  16  51.24 
15  20  47.80 
15  24  44.35 

SUN. 

Mon. 

Tues. 

13 
15 

15 
15 

13     2.28 
17     7.71 
21   13.96 

10.209 
10.243 
10.278 

17  56     3.3 

18  II  54.6 

18  27  26.7 

-  40.03 
39.24 
38.43 

15  38.62 
15  29.75 
15  20.05 

0.352 
0.387 

0.422 

15  28  40.90 

15  32  37-46 

15  36  34.02 

1 

Wed. 
Thur. 
'  Frid. 

T 

i6 

17 
i8 

15 
15 

25  21.05 
29  28.95 

33  37.67 

10.312 
10.346 
10.380 

18  42  39.2 

18  57  31.7 

19  12     3.9 

-    37.61 

36.77 
35.91 

15     9.52 
14  58.17 

14  46.00 

0.456 
0.490 
0.524 

15  40  30.57 
15  44  27.13 

15  48  23.68 

i 

Sat. 

SUN. 

Mon. 

19 

20 
21 

15 
15 

37  47.21 

41  57-5^ 
46     8.71 

10.414 
10.448 
10.481 

19  26  15.3 

19  40     5.7 
19  53  34.6 

-    35.04 
34.15 
33.25 

14  33.02 
14  19.24 
14     4.64 

0.557 
0.591 

0.625 

15  52  20.24 

15  56  16.79 

16  0  13.35 

Tues. 
Wed. 
Thur. 

22 

23 
24 

15 
15 

50  20.66 

54  33.40 
58  46.92 

10.514 
10.547 
10.580 

20     6  41.6 
20  19  26.6 
20  31  49.0 

-32.34 

31.41 
30.46 

13  49.24 
13  33.06 
13  16.10 

0.658 
0.690 
0.723 

16    4    9.90 
16     8     6.46 
16  12     3.02  1 

1 

Frid. 

Sat. 

SUN. 

25 
26 

27 

16 
16 
16 

3     1.21 

7  16.28 

II  32.09 

10.612 
10.643 
ZO.674 

20  43  48.6 

20  55  25.0 

21  6  37.9 

-    29.50 

28.53 
27.55 

12  58.36 

12  39.85 
12  20.59 

0.755 
0.787 

0.818 

16  15  59-57  ' 
16  19  56.13 

16  23  52.68  1 

1  Mon. 
Tues. 
Wed. 

28 
29 

30 

16 
16 
16 

15  48.65 

20     5.93 
24  23.92 

ia705 

10.735 
10.764 

21   17  27.0 
21  27  52.1 
21  37  52.6 

-  26.55 

25.54 
24.52 

12     0.60 
II  39.87 
II   18.44 

0.848 
0.878 
0.907 

16  27  49.24 
135  31  45.80 

if>  35  42.35 

i  Thur. 

31 

16 

28  42.60 

10.792 

S.  21  47  28.6 

-  23.48 

10  56.32 

0.936 

16  39  38.91 

1 

NoTB.— The  M 

The  81 

I                    arei 

1 

Bmidiameler  for  mc 
tgn  —  prefixed  to  tl 
increasing. 

imn  noon  mi 
tie  honrlj  c 

ij  be  assumed  the  \ 
,hange  of  declinatio 

lame  as  tha 
a  indicates 

It  for  apparent 
that  south  de 

noozL 
clinations 

Diff.  for  z  Hour, 

+  9'.8565. 
(Table  IIU 
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m 

a 

o 

THE   SUN'S 

Logarithm 

■•^ 
«^ 
O 

Q 

I 
2 

3 

0 

.a 

0 

cd 
Q 

TRUE 

t  LONGITUDE. 

Diff.  for 
z  Hour. 

LATITUDE. 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
X  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

X 

V 

306 
307 
308 

0       » 
218    38 

219  39 

220  39 

55-2 
1.2 

9.4 

38  19.0 
38  24.9 
38  33.0 

If 
150.20 
150.29 
150.38 

+  0.07 
0.19 

0.33 

9.996  5491 
9.996  4404 

9.996  3325 

-45.5 
45.1 
44.8 

h      m        8 

9  17     6.23 
9  13  10.32 

9     9  14.41 

4 

5 

6 

309 
310 
311 

221  39 

222  39 

223  39 

19.6 

31.9 
46.2 

38  43-1 

38  55-3 

39  9-4 

150.47 
150.55 
150.63 

+  0.46 

0-59 
0.71 

9.996  2253 
9.996  1 187 
9.9960127 

-44.5 

44.3 
44.1 

9     5  18.50 
9     I  22.60 
8  57  26.69 

7 
8 

9 

312 
313 

314 

224  40 

225  40 

226  40 

2.3 
20.2 

39-7 

39  25.4 

39  43-2 

40  2.6 

150.71 
I5a78 
150-85 

+  0.80 
0.86 
0.90 

9-995  9071 
9.995  8021 

9.995  6977 

-43.9 
43.6 

43.4 

8  53  30.78 
8  49  34.87 
8  45  38.96 

lO 

II 

12 

315 
316 

317 

227  41 

228  41 

229  41 

0.9 
23.6 

47.7 

40  23.6 

40  46.2 

41  10. 1 

150.91 

150.97 
151.03 

+  0.90 
0.87 
0.82 

9^95  5939 

9.995  4910 
9.995  3889 

-43-1 
42.7 

42.3 

8  41  43.05 
8  37  47.14 
8  33  51.24 

13 
H 
15 

318 
319 
320 

230  42 

231  42 

232  43 

13-2 
40.1 

8.3 

41  35.5 

42  2.3 
42  30.4 

151.09 

151-15 
151.20 

+  0.74 
0.64 

0-54 

9.995  2879 
9.995  1882 
9.995  0899 

-41.8 

41-3 
40.7 

8  29  55.32 
8  25  59.42 
8  22     3.51 

i6 

17 
i8 

321 
322 

323 

233  43 

234  44 

235  44 

37-8 
8.7 

40.8 

42  59.8 

43  30.5 

44  2.5 

151.26 

151.31 
151-37 

+  0.42 
0.30 
0.17 

9.9949931 

9-994  8979 
9.994  8045 

—  40.0 

39-3 
33.5 

8  18     7.60 
8  14  11.69 
8  10  15.78 

19 

20 
21 

324 

325 
326 

236  45  14.3 

237  45  49.0 

238  46  25.1 

44  35-8 

45  10.4 
45  46.4 

151.42 
151.48 

151-53 

-J-  0.06 

—  0.04 

0.1 1 

9.9947129 
9.9946233 

9.994  5359I 

-37.7 
36.9 
36.0 

8     6  19.87 
8     2  23.96 
7  58  28.05 

22 

23 
24 

327 
328 

329 

239  47 

240  47 

241  48 

2.6 

41.4 

21.6 

46  23.6 

47  2.3 

47  42.4 

151-59 
151.65 

151.71 

—  0.17 
0.20 
0.20 

9.994  4505 

9.994  3674 
9.994  2866 

-35-1 
34.1 
33.2 

7  54  32.14 
7  50  36.23 
7  46  40.32 

25 
26 

27 

330 
331 
332 

242  49 

243  49 

244  50 

3-2 

46.3 
30.9 

48  23.9 

49  6.8 

49  51.3 

151.77 
151.83 
151.89 

—  0.18 
0.13 

—  0.05 

9.994  2081 
9.994  1319 
9.994  0580 

-  32.2 

31.3 
30.4 

7  42  44.41 
7  38  48.50 

7  34  52.59 

28 
29 
30 

333 
334 
335 

245  51 

246  52 

247  52 

17.0 

4-7 
53.8 

50  37-2 

51  24.7 

52  13-7 

151.95 
152.02 
152.08 

+  0.04 
0.16 
0.30 

9.993  9862 

9.993  9164 
9.993  8486 

-29.5 
28.6 
27.8 

7  30  56.68 
7  27     0.77 
7  23     4.86 

31 

336 

248  53 

44.4 

53     4-1 

152.14 

+  0.42 

9.993  7827 

—  27.1 

7  19     8.95 

MOTl 

t.— The  1 
thoi 
ficU 

ODKitndet  in  the  coli 
te  in  the  colamn  k'  a 
tious  year. 

amn  A  are  refe 
re  referred  to 

rred  to  the 
the  mean  e 

true  equinox  of  their  own  dat 
quinox  of  the  beginning  of  the  E 

e,  while 
(easelian 

DiS.  for  z  Hour, 
—  9".8296. 
(Table  II.) 
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• 

GREENWICH 

MEAN  TIME. 

i 

THE 

MOON'S 

g 

a 
1 

1 

SBMIDIAMETKK. 

HORIZONTAL  PARALLAX. 

UPPER  TF 

LANSIT. 

Diff.  for 
X  Hour. 

AGE. 

Npon. 

Noon. 

Midnight 

Noon. 

Diff.  for 
z  Hoar. 

Midnight. 

Diflf.  for 
X  Hour. 

Meridian  of 
Greenwich. 

I 

2 

3 

1        w 
16      5.1 
16    14.2 
16   21.8 

1                  M 
16               9.7 
16         18.2 
16        24.7 

58        56.0 

59  29.4 
59  57.3 

+  1.46 
1.30 

I.OO 

59  I3-I 

59  44-2 

60  8.2 

m 

+   1.38 
I. 16 
0.79 

• 

h      m 

19  8.8 

20  2.6 
20  56.3 

m 
2.25 

2.24 

2.24 

d 

23-3 
24.3 

25.3 

4 

5 
6 

16    27.0 
16    28.8 
16    26.9 

16         28.3 
16        28.3 
16         24.4 

60  J 6.4 
60  23.3 
60  16. 1 

+  0-55 
o.cx> 

-  0.61 

60  21.5 
60  21.5 
60     6.9 

+  0.29 

—  0.30 

0.91 

21  50.3 

22  44.8 

23  40.1 

2.26 
2.29 
2.32 

26.3 
27.3 

28.3 

7 

8 

9 

16    20.9 
16    II. 4 

15  59-2 

16         16.6 
16                5.6 

15         52.5 

59  54-2 
59  19-2 
58  34-5 

-  i.i8 
1.69 
2.00 

59  38.2 
58  57.8 
58     9.8 

-1-45 
1.86 

2.09 

6 

0  36.1 

1  32.2 

*-34 

2.32 

29.3 
0.8 

1.8 

lO 

II 

12 

15  45-6 

15  31.7 
15  18.6 

15         38.6 
15         25.0 

15    12.6 

57  44-3 
56  53-2 
56     5-2 

-2.13 
2.08 
1.89 

57  18.6 
56  28.6 

55  43.4 

-2.13 
2.01 
1.74 

2  27.5 

3  21.3 

4  12.9 

2.28 
2.20 
2.10 

2.8 
3.8 
4.8 

13 
15 

15     7.2 
14  58.1 
14  51.8 

15    2.4 
14  54.6 
14  49.7 

55  23.4 
54  50-2 
54  26.9 

-1.57 
1.18 
0.75 

55     5-7 
54  37.3 
54  I9-I 

-1.38 
0.97 

0-54 

5     1-9 

5  48.5 

6  33.2 

1.99 

1.90, 

1.83 

5.8 
6.8 

7.8 

i6 

17 
i8 

14  48.3 

14  47.5 
14  49-3 

14  47.5 

14  48.1 
H  5I-I 

54  14.0 

54  ii-i 
54  ^7-7 

-0.33 
+  0.08 

0.45 

54  1 1-3 

54  133 
54  24.2 

—  0.12 

+  0.28 

0.61 

7  16.4 

7  58.8 

8  41.2 

1.78 
1.76 
1.78 

8.8 

9.8 

10.8 

19 

20 
21 

14  53-3 

14  59-2 

15  6.4 

14  56.1 

15  2.7 
15  10.3 

54  32.5 

54  54-1 

55  20.5 

+  0.77 

I.OI 

I.I7 

54  42.6 

55  6.8 
55  35.0 

+  0.90 

I.XO 
1-23 

9  24.3 
10     8.7 
10  55.0 

1.82 
Z.89 
1.98 

1 1.8 
12.8 
13.8 

22 
23 

24 

15  14-4 
15  22.7 

15  3I-I 

15  18.6 
15  27.0 
15  35.1 

55  49-9 

56  20.6 

56  51-1 

+ 1.26 
1.28 

1.24 

56     5-2 

56  36.0 

57  5.9 

+ 1.28 
1.27 

1. 21 

11  43.6 

12  34-5 

13  27.5 

2.07 
2.17 
2.24 

14.8 

15.8 
16.8 

25 
26 

27 

15  39-0 
15  46.3 
15  53-0 

15  42.7 
15  49-7 
15  56.1 

57  20.1 

57  47-1 

58  1 1.7 

+  I.I7 
1.07 

0.97 

57  33.9 

57  59-7 

58  23.0 

+  1. 12 
1.02 
0.92 

14  21.9 

15  16.8 

16  11.4 

2.28 
2.28 
2.26 

17.8 
18.8 
19.8 

28 
29 

30 
31 

15  59.0 

16  4.3 
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1.Z84 

15 

8  35   10.00 

3.3454 

15 

30  51.4 

6.257 

i6 

6 

44     4.81 

a. 3654 

18  31     9.4 

1.295 

16 

8  37  30.69 

2.3443 

15 

24  33.1 

6.35a 

17 

6 

46  26.76 

2.3662 

18  29  48.4 

1.405 

17 

8  39  51.30 

3.3438 

15 

18     9.2 

6.446 

i8 

6 

48  48.75 

2.3668 

18  28  20.8 

1.5Z6 

18 

8  42  11.82 

3.34x3 

15 

II  39.6 

6. 541 

19 

6 

51   10.77 

a. 3673 

18  26  46.5 

X.627 

19 

8  44  32.26 

2.3400 

15 

5     4.3 

6.634 

20 

6 

53  32.83 

2.3679 

18  25     5.6 

1.738 

20 

8  46  52.62 

3.3387 

14 

58  23.5 

6.-736 

21 

6 

55  54.92 

2.3683 

18^23  18.0 

1.848 

21 

8  49  12.90 

a. 3373 

14 

51  37-2 

6.818 

22 

6 

58  17.03 

2.3688 

18*21   23.9 

1.958 

22 

8  51  33.09 

3.3358 

14  44  45.4 

6.908 

23 

7 

0  39.17 
SA' 

2.3692 
rURDA 

N.18  19  23.1 
.Y  26. 

2.068 

23 

8  53  53.19 
M 

3.3343 

ONDA\ 

N.14 
^  28. 

37  48.2 

6.999  ' 

O 

7 

3     1.33 

a. 3695 

N.18  17  15.7 

2.Z79 

0 

8  56  13.21 

8.3338 

N.14 

30  45.5 

7.089 

I 

7 

5  23.51 

«.3fi98 

18  15     1.6 

8.289 

I 

8  58  33.13 

3.33x3 

14 

23  37.5 

7.178 

2 

7 

7  45.70 

a.3699 

18  12  41.0 

3.398 

2 

9     0  52.97 

8.3298 

14 

16  24.2 

7.366 

3 

7 

10     7.90 

2.3700 

18  10  13.8 

2.509 

3 

9     3  12.71 

2.3383 

14 

9     5.6 

7.353 

4 

7 

12  30.10 

3.370X 

18     7  39.9 

2.6x9 

4 

9     5  32.37 

2.3268 

14 

I  41.8 

7.440 

5 

7 

14  52.31 

2.370a 

18     4  59.5 

2.728 

5 

9     7  51.93 

2.3253 

13 

54  12.8 

7.527 

6 

7 

17  14.52 

2.3703 

18     2  12.5 

8.838 

6 

9  10  11.40 

2.3238 

13 

46  38.6 

7.612 

7 

7 

19  36.73 

2.3702 

17  59  18.9 

2.948 

7 

9  12  30.78 

2.3823 

13 

38  59.4 

7.695   1 

8 

7 

21  58.94 

2.370X 

17  56  18.8 

3.057 

8 

9  14  50.07 

2.3208 

13 

31   15.2 

7.779 

9 

7 

24  21.14 

2.3699 

17  53  12.1 

3.166 

9 

9  17     9.27 

2.3x92 

13 

23  25.9 

7.862 

lO 

7 

26  43.33 

2.3697 

17  49  58.9 

3.274 

10 

9  19  28.37 

2.3i7« 

13 

15  31.7 

7.944 

II 

7 

29     5.50 

a.  3694 

17  46  39.2 

3.383 

II 

9  21  47.38 

8.3x60 

13 

7  32.6 

8.026 

12 

7 

31  27.66 

2.3692 

17  43  13.0 

3.49X 

12 

9  24     6.29 

2.3x44 

12 

59  28.6 

8.X06 

13 

7 

33  49.80 

2.3688 

17  39  40.3 

3.598 

13 

9  26  25.11 

3.3139 

12 

51  19.9 

8.x8s 

14 

7 

36  11.91 

2.3683 

17  36     1.2 

3.706 

14 

9  28  43.84 

2.31x4 

12 

43     6.4 

8.264 

15 

7 

38  34.00 

3.3679 

17  32  15.6 

3.8x3 

15 

9  31     2.48 

2.3098 

12 

34  48.2 

8.343 

i6 

7 

40  56.06 

2.3674 

17  28  23.6 

3.930 

16 

9  33  21.02 

2.3083 

12 

26  25.3 

8.419 

17 

7 

43  18.09 

2.3668 

17  24  25.2 

4.027 

17 

9  35  39.47 

2.3068 

12 

17  57.9 

8.495 

i8 

7 

45  40.08 

2.3663 

17  20  20.4 

4.133 

18 

9  37  57.83 

a. 3053 

12 

9  25.9 

8.571 

19 

7 

48     2.04 

2.3657 

17  16     9.3 

4.338 

19 

9  40  16.10 

3.3037 

12 

0  49.4 

8.646   ' 

20 

7 

50  23.96 

2.3650 

17  "   51.8 

4.344 

20 

9  42  34.27 

8.3031 

II 

52     8.4 

8.719 

21 

7 

52  45.84 

3.3643 

17     7  28.0 

4*449 

21 

9  44  52.35 

2.3006 

II 

43  23.1 

8.792 

22 

7 

55     7.67 

2.3635 

17     2  57.9 

4.553 

22 

9  47   10.34 

8.2991 

II 

34  33-4 

8.864 

23 

7 

57  29.46 

a.  3628 

16  58  21.6 

4.658 

23 

9  49  28.24 

2.3975- 

II 

25  39-4 

8.935 

24 

7 

59  51.20 

2.3619 

N.16  53  39.0 

4.762 

24 

9  51  46.04 

2.2960 

N.ii 

16  41.2 

9.003 

xn. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiKht 
Ascension. 

DIflF.  for 
I  Minute. 

DeclinadoQ. 

DiflLtor 
X  Minute. 

Hour. 

Right 
Aicensioa 

Diif.  for 
t  Minnte. 

Declination. 

Diff.for 
I  Minnte. 

TUESDAY  29. 

THURSDAY,  DECEMBER  i. 

h      m       s  . 

s 

•       f         If 

f» 

h     m       8 

8 

e         •         M 

M 

O 

I 

9   51   46.04 
9  54     3-76 

a. 2960 
3.3946 

N.II   16  41.2 
II     7  38.8 

9.005 
9.074 

0 

II  40  38.26 

3.3509 

N.  3     2    3.1 

II. 3X3 

2 

9  56  21.39 

8.2931 

10  58  32.3 

9.14a 

3 

9  58  38-93 

2.29x7 

10  49  21.7 

9.2x0 

4 

10     0  56.39 

2.2903 

10  40     7.1 

9.276 

5 

10     3   13.76 

2.2888 

10  30  48.6 

9*341 

6 

10     5  31.04 

a. 2873 

10  21  26.2 

9.406 

7 

10     7  48.24 

2.2860 

10  II  59.9 

9.470 

8 

10  10     5.36 

2.3846 

10     2  29.8 

9.532 

- 

9 

10  12  22.39 

2.3832 

9  52  56.0 

9-594 

lO 

10  14  39.34 

3.2818 

9  43  18.5 

9.655 

II 

10  16  56.21 

3.2805 

9  33  37-4 

9-715 

12 

10  19  13.00 

3.2792 

9  23  52.7 

9.774 

13 

10  21  29.71 

3.2779 

9  14     4-5 

9.833 

14 

lo  23  46.35 

2.2767 

9     4  12.9 

9.888 

15 

10  26     2.91 

a.a753 

8  54  17-9 

9.945 

i6 

10  28  19.39 

2.2741 

8  44  19-5 

10.000 

17 

10  30  35- 80 

2.2730 

8  34   17-9 

10.053 

i8 

10  32  52.15 

3.27x8 

8  24  13. I 

X0.106 

PHASES  OF  THE  MOON. 

19 

20 

10  35     8.42 
10  37  24.63 

3.3707 
3.2696 

8  14     5.2 
8     3  54-1 

XO.158 

X0.2IO 

21 

10  39  40.77 

2.2684 

7  53  40-0 

10.259 

22 
23 

10  41   56.84 
10  44  12.86 

2.2674 
2.2664 

7  43  23.0 
N.  7  33     3.1 

10.308 
10.356 

d     b      m 
0     New  Moon    .     •     •     .   Nov.       7     3  36.7 

WE 

:dnesi)ay  30. 

})     First  Quarter 14  la  35.5 

0     Full  Moon 22  15  1Z.9 

O 

I 

10  46.28.81 
10  48  44.70 

3.2653 
3.2644 

N.  7  22  40.3 
7  12  14.7 

XO.403 
10.449 

a     Last  Quarter 29  19  38.0 

2 

3 

10  51     0.54 
10  53  16.32 

2.3535 
2.2626 

7     I  46.4 
6  51   15.5 

10.493 
10.537 

4 

10  55  32.05 

2.3618 

6  40  42.0 

XO.580 

d      h 

5 
6 

7 

10  57  47-73 

11  0     3.35 
II     2  18.93 

3.2608 
2.2600 
3.2553 

6  30     5.9 
6  19  27.3 
6     8  46.3. 

XO.622 
XO.663 
10.703 

C      Perigee Nov.       5     0.3 

C     Apogee 16  18.9 

8 
9 

II     4  34-46 
II     6  49.95 

2.2585 
2.8578 

5  58     3.0 
5  47  17-4 

10.741 
10.778 

lO 

II     9     5.39 

2.3570 

5  36  29.6 

xo.8x5 

II 

II   II  20.79 

2.2563 

5  25  39-6 

10.851 

12 

11   13  36.15 

a. 2557 

5  14  47.5 

X0.885 

13 

II   15  51.48 

2.2552 

5     3  53.4 

10.918 

14 

II   18     6.77 

3.3546 

4  52  57.4 

10.950 

15 

II   20  22.03 

3.254X 

4  41  59-4 

X0.983 

i6 

II  22  37.26 

2.3536 

4  30  59.6 

ll.OXX 

17 

II  24  52.46 

3.2532 

4  19  58.1 

11.040 

i8 

II  27     7.64 

2.2508 

4     8  54.8 

11.068 

19 

II  29  22.79 

2.2533 

3  57  49-9 

11.095 

• 

20 

II  31  37.92 

2.2520 

3  46  43-4 

XI. 131 

21 

II   33  53-03 

2.25x7 

3  35  35-4 

11.145 

22 

II    36      8.12 

a.  3514 

3  24  26.0 

XI.X68 

23 

II  38  23.20 

3.3SI3 

3   13  15-2 

11.X9X 

24 

II  40  38.26 

2.2509 

N.  3     2     3.1 

II. 2X2 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
nth. 

P.  L. 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direcdoa   | 

Noon. 

of 

Illh 

of 

V^h 

of 

IXh 

of 

1* 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

o 

»     #» 

0         f         w 

0       •      #» 

0       • 

H 

I 

Aldebaran 

W. 

66 

54  23 

8337 

68  39  28 

8326 

70  24  49 

33x5 

72    10 

26 

3305 

Sun 

E. 

83 

8  22 

8671 

81  31     3 

8659 

79  53  28 

8648 

78    15 

38 

8^6 

2 

Aldebaran 

W. 

81 

2   24 

«53 

82  49  33 

8343 

84  36  57 

2233 

86  24 

35 

3323 

Pollux 

W. 

38 

31    26 

3454 

40  13  44 

3430 

41  56  36 

8408 

43  40 

0 

3387  1 

Sun 

E. 

70 

2  38 

3s8a 

68  23  18 

8573 

66  43  44 

3561 

65     3 

56 

355X 

1 

3 

Aldebaran 

W. 

95 

26    13 

ai8o 

97  15  II 

8I73 

99     4  21 

8Z65 

100  53 

42 

3157 

Pollux 

W. 

52 

23  45 

8304 

54     9  39 

3891 

55  55  52 

3378 

57  42 

24 

2266 

Sun 

£. 

56 

41  41 

2308 

55     0  39 

3500 

53  19  26 

8493 

51  38 

3 

S487 

4 

Aldebaran 

W. 

no 

2  57 

3128 

III  53  14 

8x24 

113  43  37 

8ZX9 

115  34 

7 

8II6 

Pollux 

W. 

66 

38  59 

3320 

68  26  56 

33Z4 

70  15     3 

3307 

72     3 

20 

8302   ; 

Sun 

E. 

43 

9     4 

3463 

41  26  57 

3459 

39  44  46 

8457 

38     2 

32 

3455 

9 

Sun 

W. 

25 

2  43 

2770 

26  37  50 

2781 

28  12  43 

3793 

29  47 

20 

3806 

Saturn 

E. 

63 

43  21 

340X 

61  59  47 

2417 

60  16  37 

3434 

58  33 

51 

2451 

Fomalhaut 

£. 

83 

44  30 

3719 

82     8  16 

3738 

80  32  27 

37S8 

78  57 

4 

3779 

a  Pegasi 

E. 

98 

33  32 

2647 

96  55  41 

3662 

95  18  10 

3677 

93  40 

59 

2692 

lO 

Sun 

W. 

37 

35  55 

2881 

39     8  38 

2898 

40  41     0 

3915 

42  13 

0 

3931 

Saturn 

E. 

50 

6     5 

3539 

48  25  46 

3557 

46  45  52 

3575 

45     6 

23 

3594  ; 

Fomalhaut 

E. 

71 

7  14 

2894 

69  34  47 

2920 

68     2  53 

2946 

66  31 

32 

3973  j 

a  Pegasi 

E. 

85 

40  28 

2779 

84     5  32 

2798 

82  31     I 

28x6 

80  56 

54 

2836 
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E. 

117 

20  33 

3477 

"5  38  47 

2494 

113  57  26 

2SI8 

112  16 

29 

2528 

II 

Sun 

W. 

49 

47  35 

3019 

51  17  24 

3<>36 

52  46  52 

3054 

54  15 

58 

307X 

Saturn 

E. 

36 

55  22 

8689 

35  18  27 

3707 

33  41  57 

8728 

32     5 

54 

3747 

Fomalhaut 

E. 

59 

3  46 

3127 

57  36     9 

3x61 

56     9  13 

3198 

54  43 

I 

3236  " 

a  Pegasi 

E. 

73 

12  56 

2942 

71  41  31 

2965 

70  10  34 

2988 

68  40 

6 

301 X  • 

Jupiter 

E. 

103 

57  36 

3614 

102  19     0 

2631 

100  40  47 

2647 

99     2 

56 

2664 

a  Arietis 

E. 

116 

32  58 

3806 

114  58  38 

2820 

113  24  36 

2832 

III   50 

50 

2846" 

12 

Sun 

W. 

61 

36    12 

3156 

63     3  14 

3173 

64  29  56 

3188 

65  56 

19 

3204 

Fomalhaut 

E. 

47 

43  45 

34S4 

46  22  30 

3506 

45     2  13 

3561 

43  42 

56 

3621 

a  Pegasi 

E. 

61 

15  15 

3137 

59  47  50 

3x64 

58  20  58 

3x92 

56  54 

39 

3220 

Jupiter 

E. 

90 

59  12 

8744 

89  23  30 

2760 

87  48     9 

3775 

86   13 

8 

2788 

a  Arietis 

E. 

104 

6  22 

2914 

102  34  21 

3937 

loi     2  37 

8941 

99  31 

10 

3954  ' 

1 

13 

Sun 

W. 

73 

3  44 

3277 

74  28  22 

3392 

75  52  43 

3304 

77   16 

50 

33x7 

Fomalhaut 

E. 

37 

24     5 

3999 

36  12  24 

4096 

35     2  18 

4204 

33  53 

56 

4335 

a  Pegasi 

E. 

49 

51   55 

3381 

48  29  17 

3417 

47     7  20 

345S 

45  46 

6 

3497 

Jupiter 

E. 

78 

22  37 

2857 

76  49  23 

2870 

75  16  26 

3882 

73  43 

44 

2894 

a  Arietis 

E. 

91 

58     7 

3020 

90  28  19 

3033 

88  58  47 

3045 

87  29 

30 

3056 

Aldebaran 

E. 

124 

52  53 

2892 

123    20   24 

3904 

121  48  10 

39x6 

120  16 

12 

2928 

H 

Sun 

W. 

84 

13  52 

3374 

85   36   38 

3385 

86  59  12 

3393 

88  21 

36 

3403 

a  Pegasi 

E. 

39 

12  12 

3746 

37  56  14 

3809 

36  41  21 

3878 

35  27 

39 

39SS 

Jupiter 

E. 

66 

3  51 

3947 

64  33  32 

2956 

63     I  24 

3965 

6i  30 

27 

■973 

a  Arietis 

E. 

80 

6  39 

3x14 

78  38  46 

3x24 

77  II     6 

3x34 

75  43 

38 

3x45 

Aldebaran 

E. 

112 

39  56 

3981 

III     9  19 

2990 

109  38  54 

3998 

108     8 

39 

3006 

1 

- 

-  -  ^ 

_ 
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GREENWICH  MEAN  TIME. 
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LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

Midnight. 

P.  L. 
of 

XVh 

P.  L. 
of 

xyui^ 

P.  L. 
of 

XXIh 

P.L. 
of 

Q 

\n    KJOJCXtKm 

Diff. 

DiflF. 

DiflF. 

DiflF. 

Of" 

0        t 

»' 

0    $ 

m 

0       »        » 

I 

Aldebaran 

W. 

73  56  18 

2394 

75  42 

26 

2283 

77  28 

50 

8273 

79  15  29 

2262 

Sun 

E. 

76  37  32 

2625 

74  59 

II 

26x4 

73  20 

35 

2603 

71  41  44 

2592 

2 

Aldebaran 

W. 

88  12  28 

22x4 

90     0 

35 

2206 

91  48 

54 

3xg6 

93  37  27 

3x88 

Pollux 

W. 

45  23  53 

2368 

47     8 

14 

2350 

48  53 

0 

2333 

50  38  II 

23x7 

Sun 

E. 

63  23  54 

2542 

6i  43 

39 

a533 

60   3 

12 

2524 

58  22  32 

25x6 

3 

Aldebaran 

W. 

102  43  14 

2151 

104  32 

56 

2145 

106  22 

47 

2138 

108  12  48 

2x33 

Pollux 

W. 

59  29  14 

2256 

61   16 

19 

2245 

63   3 

39 

2236 

64  51   13 

3228 

Sun 

E. 

49  56  31 

2480 

48  14 

50 

2475 

46  33 

I 

2470 

44  51     6 

3465 

4 

Aldebaran 

W. 

117  24  42 

2ZI3 

"9  15 

22 

2ZZO 

121     6 

6 

2x09 

122  56  52 

3x07 

Pollux 

W. 

73  51  45 

2197 

75  40 

17 

2194 

77  28 

54 

2x90 

79  17  37 

2187 

Sun 

E. 

36  20  16 

2455 

34  37 

59 

2456 

32  55 

44 

2458 

31  13  32 

2460 

9 

Sun 

W. 

31  21  40 

2820 

32  55 

42 

2834 

34  29 

26 

2848 

36     2  51 

a86s 

Saturn 

E. 

56  51  29 

2469 

55     9 

32 

8485 

53  27 

58 

2503 

51  46  49 

252X 

Fomalhaut 

E. 

77  22     9 

8800 

75  47 

41 

2822 

74  13 

42 

2845 

72  40  13 

2869 

1 
1 

a  Pegasi 

E. 

92     4     9 

2708 

90  27 

40 

2725 

88  51 

33 

2742 

87  15  49 

2760 

1 

lO 

Sun 

W. 

43  44  39 

2950 

45  15 

55 

2966 

46  46 

50 

2984 

48   17  23 

300X 

1 

Saturn 

E. 

43  27  20 

2612 

41  48 

42 

2632 

40  10 

30 

2650 

38  32  43 

2669 

1 

Fomalhaut 

E. 

65     0  45 

300Z 

63  30 

34 

3031 

62     I 

0 

306X 

60  32     3 

3094 

• 

a  Pegasi 

E. 

79  23   13 

2856 

77  49 

58 

2877 

76   17 

10 

2898 

74  44  49 

2920 

Jupiter 

E. 

110  35  55 

a545 

108  55 

45 

2563 

107   15 

59 

2580 

105  36  36 

2596 

II 

Sun 

W. 

55  44  43 

3089 

57  13 

6 

3106 

58  41 

8 

3x23 

60     8  50 

3139 

Saturn 

E. 

30  30  16 

2767 

28  55 

5 

2788 

27  20 

21 

2808 

25  46     4 

2830 

Fomalhaut 

E. 

53  17  34 

3275 

51   52 

53 

3315 

50  28 

59 

3358 

49     5  55 

3406 

a  Pegasi 

E. 

67  10     7 

3035 

65  40 

38 

3060 

64  II 

40 

3085 

62  43   12 

3x10 

Jupiter 

E. 

97  25  28 

268z 

95  48 

22 

2697 

94  II 

38 

27x3 

92  35  15 

2728 

1 

a  Arietis 

E. 

no  17  22 

2859 

108  44 

II 

2873 

107   II 

18 

2886 

105  38  41 

2900 

12 

Sun 

W. 

67  22  24 

3220 

68  48 

10 

3235 

70  13 

38 

,    3249 

71  38  49 

326s 

Fomalhaut 

E. 

42  24  44 

3684 

41     7 

40 

3753 

39  51 

49 

3827 

38  37  15 

3910 

■ 

a  Pegasi 

E. 

55  28  54 

3250 

54     3 

44 

3281 

52  39 

10 

3313 

51   15   13 

3346 

1 
1 

Jupiter 

E. 

84  38  25 

2803 

83     4 

I 

28x8 

81  29 

56 

283Z 

79  56     8 

2844 

a  Arietis 

E. 

98     0     0 

2968 

96  29 

7 

29S1 

94  58 

31 

2994 

93  28  II 

3007 

13 

Sun 

W. 

78  40  42 

3330 

80     4 

19 

3341 

81  27 

43 

3352 

82  50  54 

3364 

Fomalhaut 

E. 

32  47  26 

4458 

31  42 

57 

4609 

30  40 

40 

4780 

29  40  47 

4971 

a  Pegasi 

E. 

44  25  38 

3540 

43     5 

58 

3586 

41  47 

8 

3635 

40  29   II 

3689 

1 

Jupiter 

E. 

72   II   18 

9905 

70  39 

6 

2916 

69     7 

8 

2927 

67  35  23 

2937  ' 

1 

a  Arietis 

E. 

86     0  27 

3069 

84  31 

39 

3o8x 

83     3 

6 

309X 

81  34  46 

3102 

1 

Aldebaran 

E. 

118  44  29 

2940 

117  13 

I 

2950 

115  41 

46 

2962 

114  10  45 

2971 

14 

Sun 

W. 

89  43  50 

34" 

91     5 

54 

3419" 

92  27 

49 

3427 

93  49  35 

3434 

a  Pegasi 

E. 

34  15  15 

4Q39 

33     4 

14 

4133 

31  54 

44 

4238 

30  46  54 

4355 

Jupiter 

E. 

59  59  40 

298Z 

58  29 

3 

0989 

56  58  36 

2995 

55  28  17 

300Z 

a  Arietis 

E. 

74  16  23 

3154 

72  49 

19 

3x64 

71  22 

27 

3173 

69  55  46 

3182 

Aldebaran 

E. 

106  38  34 

30x4 

105     8 

39 

3022 

103  38 

54 

3029 

I02      9    17 

3035 
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XV. 


11= 


' 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

p.  L. 

p.  L. 

P.  L. 

P.  L. 

Day  of 
Monti 

Name  and  Direction 
of  Object. 

Noon 

• 

of 
Diff. 

Illh 

of 
Diff. 

Vlh 

of 
Diff. 

IXh 

of 
Diff. 

o           » 

$9 

or" 

e         » 

w 

e 

» 

H 

15 

Sun 

W. 

95  II 

13 

3440 

96  32  44 

3446 

97  54 

8 

3452 

99 

15 

26 

3457 

a  Aquilae 

W. 

38     5 

44 

4457 

39  10  14 

4975 

40  15 

58 

4300 

41 

22 

51 

4233 

Jupiter 

E. 

53  58 

6 

3008 

52  28     3 

3013 

50  58 

6 

30x8 

49 

28 

16 

3022 

n  Arietis 

E. 

68  29 

15 

3191 

67     ^  55 

3200 

65  36  46 

3209 

64 

10 

47 

3216 

Aldebaran 

E. 

100  39 

48 

3041 

99  10  26 

3046 

97  41 

10 

305X 

96 

12 

0 

3056 

l6 

Sun 

W. 

106     0 

44 

3474 

107  21  37 

3476 

108  42 

28 

3478 

no 

3 

17 

3479 

a  Aquilse 

W. 

47  II 

31 

3974 

48  23  36 

3934 

49  36 

21 

3899 

50 

49 

42 

3865 

Saturn 

W. 

24  46 

37 

3138 

26  14     0 

3135 

27  41 

27 

3133 

29 

8 

58 

3129 

Jupiter 

E. 

42     0 

17 

3039 

40  30  52 

3040 

39     I 

29 

3042 

37 

32 

8 

3043 

a  Arietis 

E. 

57     3 

16 

3258 

55  38  15 

3265 

54  13 

23 

3274 

52 

48 

41 

3283 

i 

Aldebaran 

E. 

88  47 

21 

3070 

87  18  35 

3071 

85  49 

50 

3073 

84 

21 

7 

3073 

17 

Sun 

W. 

116  47 

17 

3476 

118     8     8 

3475 

119  29 

0 

3472 

120 

49 

55 

347X 

a  Aquilse 

W. 

57     4 

20 

37«7 

58  20  38 

3705 

59  37 

20 

3683 

60 

54 

25 

3663 

I 

Saturn 

W. 

36  27 

27 

3"3 

37  55  21 

3110 

39  23 

19 

3105 

40 

51 

22 

310X 

! 

Jupiter 

E. 

30     5 

30 

304X 

28  36     8 

3040 

27     6 

45 

3039 

25 

37 

20 

3036  , 

' 

a  Arietis 

E. 

45  47 

53 

333a 

44  24   19 

3345 

43     0 

59 

3358 

41 

37 

54 

3373 

1 

Aldebaran 

E. 

76  57 

31 

3069 

75  28  44 

3067 

73  59 

54 

3065 

72 

31 

I 

3062 

Pollux 

E. 

120  13 

16 

3173 

n8  46  34 

3x68 

117  19 

46 

3x62 

115 

52 

51 

3156 

1 
i8 

a  Aquilae 

W. 

67  24 

59 

3574 

68  44     2 

3558 

70     3 

22 

3543 

71 

22 

59 

3537 

Saturn 

W. 

48  13 

I 

3076 

49  41  40 

3070 

51   10 

26 

3064 

52 

39 

20 

^3058 

Aldebaran 

E. 

65     5 

34 

3042 

63  36  13 

3036 

62     6 

45 

3031 

60 

37 

II 

'3025 

Pollux 

E. 

108  36 

35 

3xa8 

107     8  59 

3x20 

105  41 

14 

3x14 

104 

13 

21 

3x06 

19 

a  Aquilae 

W. 

78     4 

59 

346a 

79  26     6 

3449 

80  47 

27 

3438 

82 

9 

I 

3436 

Saturn 

W. 

60     5 

51 

3oaa 

61  35  37 

3015 

63     5 

31 

3006 

64 

35 

36 

3997 

1 

a  Pegasi 

W. 

31  32 

37 

4133 

32  42     7 

4035 

33  53 

12 

3947 

35 

5 

44 

3867 

Aldebaran 

E. 

53     7 

22 

299a 

51  36  59 

2984 

50     6 

26 

2977 

48 

35 

44 

2968 

Pollux 

E. 

96  51 

44 

3069 

95  22  57 

3061 

93  54 

0 

3053 

92 

24 

53 

3045 

20 

a  Aquilae 

W. 

88  59 

55 

3376 

90  22  39 

3366 

91  45 

34 

3358 

93 

8 

38 

33fO 

Saturn 

W. 

72     8 

42 

3954 

73  39  53 

9944 

75  II 

16 

3935 

76 

42 

51 

3935 

a  Pegasi 

W. 

41  26 

22 

3571 

42  45  28 

3525 

44     5 

24 

3483 

45 

26 

7 

3444 

Aldebaran 

E. 

40  59 

34 

2925 

39  27  47 

29x6 

37  55 

49 

2907 

36 

23 

39 

2897 

Pollux 

E. 

84  56 

43 

300a 

83  26  33 

3993 

81   56 

12 

3985 

80 

25 

40 

3977 

Regulus 

E. 

121     4 

49 

9928 

119  33     6 

2919 

118     I 

II 

2909 

116 

29 

4 

29CIU 

21 

a  Aquilae 

W. 

•  100     6 

8 

3318 

loi  29  59 

33x3 

102  53 

56 

3309 

104 

17 

57 

3306 

Saturn 

W. 

84  23 

49 

3876 

85  56  38 

2866 

87  29 

40 

0856 

89 

2 

55 

2845 

a  Pegasi 

W. 

52  19 

51 

3282 

53  44  23 

3256 

55     9 

26 

3230 

56 

35 

0 

3305 

( 

Aldebaran 

E. 

28  39 

43 

2848 

27     6  18 

2838 

25  32 

40 

2828 

23 

58 

49 

a8x9 

Pollux 

E. 

72  50 

18 

3933 

71   18  41 

9924 

69  46 

53 

29x6 

68 

14 

54 

2908 

Regulus 

E. 

108  45 

24 

2851 

107   12     2 

2841 

105  38 

27 

2830 

104 

4 

38 

289X 

22 

Saturn 

W. 

96  52 

28 

'  «795 

98  27     2 

•785 

100     I 

49 

3775 

lOI 

36 

49 

9765 

a  Pegasi 

W. 

63  49 

37 

310Z 

65   17  46 

3082 

66  46 

17 

3C64 

68 

15 

II 

9047 

Jupiter 

W. 

31   15 

9 

9746 

32  50  48 

3735 

34  26 

41 

3735 

36 

2 

48 

27x5 

Pollux 

E. 

60  32 

29 

S870 

58  59  32 

2863 

57  26 

26 

2857 

55 

53 

12 

2852 

Regulus 

E. 

96  12 

20 

■769 

94  37  12 

2760 

93     I 

51 

3750 

91 

26 

17 

3739 

XVI. 
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197 


GREENWICH  MEAN  TIME. 

LU^ 

P.L. 

of 
Diff. 

rAR  DISTAK 

rcEs. 

P.L. 

of 

Diff. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object 

Midnight. 

XVh 

XVIIIh 

P.L. 

of 
DiflL 

XXIh 

P.L. 

of 

Diff. 

0 

1          m 

0          f         m 

0 

r 

w 

e        t 

m 

15 

Sun 

W. 

100 

36     38 

3461 

loi   57  46 

3465 

103 

18 

49 

3469 

104  39 

48 

347X 

a  Aquilae 

W. 

42 

30  47 

4 171 

43  39  41 

41x3 

44 

49 

30 

4063 

46     0 

8 

4017 

Jupiter 

E. 

47 

58  31 

3026 

46  28  51 

3030 

44 

59 

16 

3034 

43  29 

45 

3036 

a  Arietis 

E. 

62 

44  57 

3W5 

61   19  17 

3233 

59 

53 

47 

3242 

58  28 

27 

3249 

Aldebaran 

E. 

94 

42  56 

3060 

93  13  57 

3062 

91 

45 

I 

3065 

90  16 

9 

3069 

16 

Sun 

W. 

III 

24     5 

3480 

• 

112  44  52 

3479 

114 

5 

40 

3479 

115  26 

28 

3478 

a  Aquilae 

W. 

52 

3  37 

3»34 

53  18     4 

3805 

54 

33 

I 

3777 

55  48 

27 

375X 

Saturn 

W. 

30 

36  32 

3x26 

32     4  10 

3x24 

33 

31 

51 

31 19 

34  59 

37 

3116 

Jupiter 

E. 

36 

2  48 

3043 

34  33  28 

3044 

33 

4 

10 

3043 

31  34 

50 

3043 

a  Arietis 

E. 

51 

24  10 

3293 

49  59  49 

3300 

48 

35 

38 

33" 

47  " 

39 

332a 

Aldebaran 

E. 

82 

52  24 

3073 

81  23  42 

3073 

79 

54 

59 

3073 

78  26 

16 

307X 

17 

Sun 

W. 

122 

10  52 

3467 

123  31  53 

3464 

124 

52 

57 

3461 

126  14 

5 

3456 

a  Aquilae 

W. 

62 

II  52 

3644 

63  29  39 

3604 

64 

47 

47 

3607 

66     6 

14 

3590 

Saturn 

W. 

42 

19  31 

3096 

43  47  45 

309a 

45 

16 

4 

3087 

46  44 

29 

308a 

Jupiter 

E. 

24 

7  52 

3034 

22  38  22 

303a 

21 

8 

49 

3029 

19  39 

12 

3036 

a  Arietis 

E. 

40 

15     7 

3390 

38  52  39 

3407 

37 

30 

30 

3427 

36     8 

44 

345X 

Aldebaran 

E. 

71 

2     5 

3059 

69  33     5 

3055 

68 

4 

0 

305X 

66  34 

50 

3046 

Pollux 

E. 

114 

25  49 

3x51 

112  58  41 

3x45 

III 

31 

26 

3x39 

no     4 

4 

3x33 

18 

a  Aquilae 

W. 

72 

42  53 

35x4 

74     3     2 

3500 

75 

23 

26 

3487 

76  44 

5 

3473 

Saturn 

W. 

54 

8  21 

305a 

55  37  30 

3044 

57 

6 

48 

3037 

58  36 

15 

3030 

Aldebaran 

E. 

59 

7  29 

30x9 

57  37  40 

30xa 

56 

7 

42 

3005 

54  37  36 

2999 

Pollux 

E. 

102 

45  19 

3x00 

loi  17     9 

309a 

99 

48 

50 

3085 

98  20 

22 

3077 

19 

a  Aquilae 

W. 

83 

30  48 

3415 

84  52  47 

3405 

86 

14 

58 

3394 

87  37 

21 

3385 

Saturn 

W. 

66 

5  52 

2989 

67  36  18 

2981 

69 

6 

55 

a97a 

70  37 

43 

2963 

a  Pegasi 

W. 

36 

19  37 

3796 

37  34  43 

3733 

38 

50 

55 

3675 

40     8 

9 

3620 

Aldebaran 

E. 

47 

4  51 

2960 

45  33  48 

2951 

44 

2 

34 

2943 

42  31 

10 

2934 

PoUnx 

E. 

90 

55  36 

3037 

89  26     9 

3028 

87  56 

31 

30x9 

86  26 

42 

3011 

20 

a  Aquilae 

W. 

94 

31   52 

3343 

95  55  14 

3335 

97 

18 

45 

3399 

98  42 

23 

3323 

1 

Saturn 

W. 

78 

14  38 

9916 

79  46  37 

2906 

8x 

18 

48 

2896 

82  51 

12 

2886 

a  Pegasi 

W. 

46 

47  34 

3408 

48     9  42 

3374 

49 

32 

28 

334  X 

50  55 

52 

33x1 

Aldebaran 

E. 

34 

51   16 

2888 

33  18  42 

2878 

31 

45 

55 

2868 

30  12 

55 

2859 

Pollux 

E. 

78 

54  58 

2967 

77  24     4 

2959 

75 

53 

0 

2950 

74  21 

44 

2942 

Regulus 

E. 

114 

56  45 

a89x 

113  24  14 

2880 

III 

51 

30 

2870 

no  18 

33 

2861 

21 

a  Aquilae 

W. 

105 

42     2 

3304 

107     6     9 

3302 

108 

30 

18 

3301 

109  54 

28 

3301 

Saturn 

W. 

90 

36  24 

2836 

92  10     5 

2826 

93 

43 

59 

a8i3 

95  18 

7 

2805 

a  Pegasi 

W. 

58 

I     3 

3183 

59  27  32 

3160 

60 

54 

29 

3139 

62  21 

51 

3XX9 

1 

Aldebaran 

E. 

22 

24  46 

2808 

20  50  29 

2799 

19 

16 

0 

2789 

17  41 

18 

2779 

Pollux 

E. 

66 

42  45 

2899 

65  10  25 

2892 

63 

37 

56 

2884 

62     5 

17 

2877 

Regulus 

E. 

102 

30  37 

28x0 

100  56  22 

280X 

99 

21 

55 

2790 

97  47 

14 

2780 

22 

Saturn 

W. 

103 

12     3 

2756 

104  47  29 

2746 

106 

23 

8 

2736 

107  59 

0 

2727 

a  Pegasi 

W. 

69 

44  25 

3031 

71   13  59 

30x5 

72 

43 

53 

3000 

74  14 

6 

2986 

Jupiter 

W. 

37  39     8 

2705 

39  15  41 

2695 

40 

52 

28 

2685 

42  29 

28 

2675 

Pollux 

E. 

54 

19  51 

8845 

52  46  22 

2842 

51 

12 

48 

3838 

49  39 

9 

a833 

Regulus 

E. 

89 

50  29 

2729 

88  14  28 

2719 

86 

38 

14 

27x0 

85     I 

47 

2700 
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GREENWICH  MEAN  TIME. 

• 

■               t 

LUNAR  DISTANCES. 

V 

p.  L. 

P.  L. 

P.  L. 

1 

p.  L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

^ 

of  Object. 

Diff. 

DiflF. 

Diff. 

Diff. 

1 

0     *     •• 

0        » 

n 

e         • 

00 

0          •          n 

23 

Saturn 

W. 

109  35     4 

vj\y 

III    II 

21 

2707 

112    47 

51 

2698 

114  24  34 

•689 

a  Pegasi 

W. 

75  44  36 

9973 

77  15 

23 

2959 

78    46 

27 

•946 

80  17  47 

2934  ' 

1 

Jupiter 

W. 

44     6  42 

2665 

45  44 

9 

2656 

47  21 

48 

2646 

48  59  40 

9637 

a  Arietis 

W. 

32  20  34 

3X5» 

33  47 

42 

3105 

35   15 

46 

3063 

36  44  41 

3024 

Pollux 

E. 

48     5  24 

2831 

46  31 

36 

2828 

44  57 

45 

2828 

43  23  54 

9828 

Regulus 

E. 

83  25     7 

3690 

81  48 

14 

268Z 

80  II 

8 

2671 

78  33  49 

266t 

Mars 

E. 

116  45  55 

2887 

"5  13 

20 

2876 

113  40 

31 

9866 

112     7  29 

2857 

24 

a  Pegasi 

W. 

87  58     3 

288a 

89  30 

45 

2873 

91     3 

38 

2865 

92  36  42 

•857 

Jupiter 

W. 

57  12     9 

2591 

58  51 

16 

8583 

60  30 

34 

2574 

62   10     4 

2366 

a  Arietis 

w. 

44  19  55 

2877 

45  52 

43 

2853 

47  26 

2 

2831 

48  59  49 

9812 

Regulus 

E. 

70  24     7 

a6i6 

68  45 

34 

2fo7 

67     6 

48 

2599 

65  27  51 

2590  , 

Mars 

E. 

104  19  13 

2809 

102  44 

57 

2799 

loi   10 

28 

2790 

99  35  47 

2781  1 

Spica 

E. 

123  53  35 

2638 

122  15 

32 

2628 

120  37 

15 

26x8 

118  58  45 

•609 

25 

a  Pegasi 

W. 

100  24  18 

2826 

loi   58 

12 

2822 

103  32 

IX 

9818 

105     6  15 

9816 

Jupiter 

W. 

70  30  27 

2525 

72   II 

5 

8318 

73  51 

53 

2510 

75  32  52 

9302 

a  Arietis 

W. 

56  54  42 

8799 

58  30 

44 

2714 

60     7 

5 

2700 

61  43  45 

2687 

Aldebaran 

W. 

22  57  54 

2547 

24  38 

2 

2539 

26  18 

21 

2531 

27  58  5> 

2524 

Regulus 

E. 

57  10  15 

2549 

55  30 

10 

2542 

53  49 

55 

2534 

52     9  29 

2527 

Mars 

E. 

91   39  31 

«738 

90     3 

42 

2730 

88  27 

42 

2722 

86  51   31 

2714 

Spica 

E. 

no   43    II 

2565 

109     3 

28 

2558 

107  23 

35 

2549 

105  43  30 

2541 

26 

Jupiter 

W. 

84      0   21 

2467 

85  42 

20 

1460 

87  24 

29 

2454 

89     6  47 

2447 

a  Arietis 

W. 

69  51     5 

2632 

71   29 

17 

2622 

73     7 

41 

2613 

74  46  19 

9604 

Aldebaran 

W. 

36  23  56 

2487 

38     5 

28 

2481 

39  47 

8 

2473 

41  28  59 

9466 

Regulus 

E. 

43  44  50 

249a 

42     3 

25 

2485 

40  21 

51 

2478 

38  40     7 

2472 

Mars 

E. 

78  48     0 

967^ 

77  10 

48 

2669 

75  33 

26 

2669 

73  55  54 

2635 

Spica 

E. 

97  20  27 

2504 

95  39 

20 

«497 

93  58 

3 

2490 

92  16  36 

2483 

27 

Jupiter 

W. 

97  40  36 

«4i6 

99  23 

48 

2410 

loi     7 

9 

2404 

102  50  38 

239« 

0  Arietis 

W. 

83     2  20 

2565 

84  42 

4 

2558 

86  21 

57 

2551 

88     I   59 

1       2545 

Aldebaran 

W. 

50     0  33 

2434 

51  43 

19 

2429 

53  26 

13 

2422 

55     9  17 

9416 

Mars 

E. 

65  45  55 

2621 

64     7 

28 

9614 

62  28 

53 

9607 

60  50     8 

2601 

Spica 

E. 

83  47  •  3 

245a 

82     4 

42 

2446 

80  22 

12 

9440 

78  39  34 

«434 

Sun 

E. 

126     8  30 

«793 

124  33 

53 

27«5 

122   59 

6 

2778 

121  24  10 

2771 

28 

a  Arietis 

W. 

96  24  12 

2318 

98     5 

0 

t5M 

99  45 

54 

9510 

xoi  26  54 

t305 

Aldebaran 

W. 

63  46  41 

2387 

65  30 

34 

2381 

67  14 

36 

2375 

68  58  46 

t37« 

Mars 

E. 

52  34  18 

«57» 

50  54 

43 

2563 

49  15 

0 

2559 

47  35     9 

2353 

Spica 

E. 

70    4  24 

2407 

68  20 

59 

2402 

66  37 

27 

2397 

64  53  48 

2392 

Sun 

E. 

113  27     8 

2738 

III   51 

18 

2731 

no  15 

19 

9794 

108  39  II 

2718 

29 

Aldebaran 

W. 

77  41  29 

S344 

79  26 

25 

2339 

81   II 

27 

2334 

82  56  37 

93a« 

Mars 

E. 

39  13  57 

2526 

37  33 

20 

tjao 

35  52 

35 

9515 

34  "  43 

9310 

Spica 

E. 

56  13  50 

2370 

54  29 

32 

2366 

52  45 

8 

2362 

51     0  38 

2359 

Sun 

E. 

100  36  31 

2689 

98  59 

36 

266) 

97  22 

33 

967^ 

95  45  23 

967* 

30 

Aldebaran 

W. 

91  44   13 

2306 

93  30 

4 

2301 

95  16 

2 

t997 

97     2     6 

2993 

Mars 

£. 

25  45  39 

2486 

24     4 

6 

2481 

22    22 

26 

«477 

20  40  40 

9472 

Spica 

E. 

42  17     5 

S346 

40  32 

12 

2344 

38  47 

17 

2344 

37     2  21 

•343' 

Sun 

E. 

•  87  37  49 

8647 

85  59 

58 

fl643 

84  22 

I 

t/^ 

82  43  58 

•633. 

1 

XVIII. 
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GREENWICH  MEAN  TIME. 

1 

LUN 

p.  L, 

of 
Diff. 

fAR  DISTAN 

fCES. 

P.  L. 

of 
Diff. 

Day  of  tho 
Month. 

Name  and  Direction 
of  Object. 

Midnight. 

XVh 

XVIIIh 

P.  L. 

of 
Diff. 

XXIh 

P.  L, 

of 
Diff. 

1 

23      Saturn 

W. 

0       '     » 
116     I   29 

2681 

e            •          »♦ 

"7  38  35 

2672 

0 
119 

15  53 

9663 

0 
120 

* 
53 

M 
23 

9653 

1  a  Pegasi 

W. 

81  49  23 

9923 

83  21    13 

2912 

84 

53   16 

2901 

86 

25 

33 

2891 

Jupiter 

w. 

50  37  45 

269B 

52   16     2 

26i9r 

53 

54  32 

9610 

55 

33 

14 

9600 

a  Arietis 

w. 

38  14  24 

99B9 

39  44  50 

2958 

41 

15  56 

2929 

42 

47 

39 

9909 

Pollux 

E. 

4^   50     3 

3830 

40  16  14 

2834 

38 

42  30 

9839 

37 

8 

53 

9843 

Regulus 

E. 

76  56  17 

265a 

75  18  33 

2643 

73 

40  37 

9634 

72 

2 

28 

9693 

Mars 

E. 

no  34  15 

2847 

109     0  48 

2838 

107 

27     9 

9828 

105 

53 

17 

98x8 

24      a  Pegasi 

W. 

94     9  56 

T&yy 

95  43   19 

2843 

97 

16  51 

2837 

98 

50 

31 

9831 

Jupiter 

W. 

63  49  46 

2558 

65  29  39 

9549 

67 

9  44 

9541 

68 

50 

0 

9333 

a  Arietis 

w. 

50  34     I 

«794 

52     8  37 

«775 

53 

43  37 

9759 

55 

18 

59 

9744 

Regulus 

E. 

63  48  42 

asSa 

62      9    22 

«574 

60 

29  51 

2366 

58 

50 

9 

2357 

Mars 

E. 

98     0  55 

«77a 

96    25    51 

«7«4 

94 

50  36 

«755 

93 

^5 

9 

2747 

Spica 

E. 

117  20     2 

afoi 

115  41     8 

9593 

114 

2     I 

2583 

112 

22 

42 

2374  1 

25     a  Pegasi 

W. 

106  40  22 

2814 

108  14  32 

2812 

109 

48  44 

9811 

IIX 

22 

57 

9B1X 

1           Jupiter 

W. 

77  14     2 

2496 

78  55  21 

3488 

80 

36  51 

2481 

82 

18 

31 

9474 

>           a  Arietis 

W. 

63  20  42 

«675 

64  57  55 

2663 

66 

35  24 

9633 

68 

»3 

7 

9642 

,  Aldebarao 

W. 

29  39  3» 

2Si6 

31  20  22 

2509 

33 

I  23 

2309 

34 

42 

34 

2494 

'  Regulus 

E. 

50  28  53 

2520 

48  48     7 

2}I2 

47 

7  11 

9505 

45 

26 

5 

2499  . 

Mars 

E. 

85  15     9 

2706 

83  38  37 

2698 

82 

I   55 

9691 

80 

25 

3 

2683 

Spica 

E. 

104     3   14 

8534 

102  22  48 

2526 

100 

42   II 

9319 

99 

I 

24 

93x9 

26     Jupiter 

W. 

90  49  15 

2441 

92  31   52 

9435 

94 

14  37 

9428 

95 

57 

32 

9422 

a  Arietis 

W. 

76  25     9 

2396 

78     4  10 

2388 

79 

43  23 

9580 

81 

22 

46 

;   2579 

Aldebaran 

W. 

43   "     0 

2460 

44  53     9 

9453 

46 

35  28 

9447 

48 

17 

56 

1        1 

1       «44l  , 

Regulus 

E. 

36  58   15 

a4M 

35  16  14 

2460 

33 

34     5 

2455 

31 

51 

48 

9449 

Mars 

£. 

72   18   13 

2647 

70  40  22 

2641 

69 

2  23 

9634 

67 

24 

14 

9627 

Spica 

E. 

90  34  59 

2477 

88  53  13 

2471 

87 

II   19 

2464 

85 

29 

15 

9458 

1 

27     Jupiter 

W. 

104  34  15 

S392 

106  18     I 

2387 

108 

I  55 

9381 

109 

45 

57 

9375 

1  a  Arietis 

W. 

89  42  10 

«539 

91   22  29 

2533 

93 

2  56 

9398 

94 

43 

30 

9392 

Aldebaran 

w. 

56  52  29 

2410 

58  35  49 

2404 

60 

19  18 

2398 

62 

2 

55 

9392 

Mars 

E. 

59  "   15 

2595 

57  32  13 

2589 

55 

53     3 

9583 

54 

U 

45 

9377 

;  Spica 

E. 

76  56  48 

2499 

75  13  54 

9493 

73 

30  52 

9417 

71 

47 

42 

9412  1 

Smn 

E. 

119  49     4 

27«4 

118  13  49 

2757 

116 

38  24 

2750 

"5 

■» 

50 

9744 

1 

28  ,  a  Arietis 

W. 

103     8     0 

2302 

104  49  10 

9499 

106 

30  25 

2497 

108 

II 

43 

9494 

Aldebaran 

W. 

70  43     3 

t365 

7a  27  28 

2360 

74 

12     0 

2354 

75 

56 

41 

9349 

Mars 

E. 

45  55  10 

2548 

44   15     3 

9543 

42 

34  49 

9337 

40 

54 

27 

9331 

Spica 

E. 

63  10     I 

2387 

61   26     8 

9382 

59 

42     8 

9378 

57 

58 

2 

9374 

Sun 

E. 

107     2  55 

271a 

105  26  31 

2706 

103 

49  59 

9700 

102 

13 

19 

2694 

1  29     Aldebaran 

W. 

84  41   55 

2324 

86  27   19 

23*0 

88 

12  50 

23*5 

89  58 

28 

9310 

1           Mars 

E. 

32  30  44 

2505 

30  49  38 

9500 

29 

8  25 

2495 

27 

27 

5 

9491 

'  Spica 

E. 

49  16     4 

«356 

47  31   25 

9353 

45 

46  42 

9350 

44 

I 

55 

2348 

Sun 

E. 

94     8     6 

2667 

92  30  42 

•662 

90 

53   II 

2637 

89 

15 

33 

•639 

30 

Aldebaran 

W. 

98  48  17 

t289 

100  34  33 

9983 

102 

20  55 

2981 

104 

7 

23 

9977 

Mars 

E. 

18  58  48 

2467 

17   16  49 

9464 

15 

34  45 

9461 

13 

52 

36 

«458: 

Spica 

E. 

35  17  24  , 

3344 

33  32  29 

2346 

31 

47  36 

9S48 

30 

2 

46 

«35i  , 

Sun 

1 

E. 

81     5  48  1 

2699 

79  27  33 

1 

9693 

77 

49  12 

9691 

76 

10 

45 

2616 
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AT  GREENWICH  APPARENT  NOON. 

t 

a 

« 

a 

a 
o 

o 

-3 

0 

Q 

/ 

THE  SUN'S 

Sidereal 
Time  of 
•  Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
I  Hour. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
z  Hour. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Thur. 

Frid. 

Sat. 

I 
2 

3 

h       m 
16    28 

16    33 

16    37 

s 
40.63 

0.04 

20.10 

s 
10.795 
ia822 
I  a  849 

,       0       »       •• 
S.  21    47    24.3 

21  56    35.5 

22  5    21.5 

1 

-  23-49 
22.44 

21.38 

• 
16 
16 
16 

•* 

15.37 
15.51 
15.65 

70.24 
70.32 
70.40 

m       s 
10   56.49 

10    33.70 

10    10.26 

s 
0.936 

0.963 

0.990 

SUN 

Mon. 

Tues, 

4 

5 
6 

16    41 
16   46 
16    50 

40.78 

2.05 

23.89 

10.874 
10.898 
10.921 

22    13    41.9 
22    21    36.4 
22    29      4.9 

-20.31 
19.23 
18.14 

16 
16 
16 

15.79 
15.92 
16.05 

70.48 
70.56 
70.63 

9   46.20 

9  21.55 
8  56.34 

1.015 
1.039 
1.062 

Wed. 
Thur. 
Frid. 

7 

8 

9 

16  54 

16  59 

17  3 

46.26 

9.13 

32.47 

10.943 
10.963 
10.981 

22    36      7.1 
22    42    42.7 
22    48    51.5 

-  17.04 
15.93 
14.81 

16 
16 
16 

16.18 
16.31 
16.43 

70.70 
70.77 
70.84 

8  30.59 
8     4.35 
7  37.64 

1.083 
1. 103 

1. 122 

Sat. 

SUN 

Mon. 

lO 

II 

12 

17     7 
17  12 
17  16 

56.24 
20.43 
44.98 

10.999 
II. 015 
11.030 

22  54  33.4 

22    59    48.0 

23  4  35-4 

-13.68 

12.54 
11.40 

16 
16 
16 

16.54 
16.66 
16.77 

70.90 

70.95 
71.00 

7  10.50 
6  42.95 
6  15.03 

1. 139 
I. 156  1 

I. 170  1 

Tues. 
Wed. 
Thur. 

13 
14 
15 

17  21 
17  25 
17  30 

9.87 
35.06 

0.53 

11.043 
11.055 
11.066 

23     8  55.2 
23  12  47.3 
23  16  II. 7 

-ia25 
9.09 

7.93 

16 
16 
16 

16.88 
16.98 
17.08 

71.04 
71.08 
71.12 

5  46.78 
5  18.22 

4  49.39 

1.184 
1.196 
1.206 

Frid. 

Sat. 

SUN 

i6 

17 
i8 

17  34 
17  38 

17  43 

26.24 
52.16 

18.25 

11.076 
11.084 
11.090 

23  19     8.1 
23  21  36.5 
23  23  36.9 

-   6.77 
5.60 

4.43 

16 
16 
16 

17.17 
17.26 

17.34 

71.15 
71.18 

71.21 

4  20.31 
3  51.02 
3  21.57 

I.216 
1.224 
1.230 

Mon. 
Tues. 
Wed. 

19 

20 
21 

17  47 
17  52 
17  56 

44-49 
10.84 

37.28 

11.095 
1 1. 100 
II. 103 

23  25     9.0 
23  26  12.9 
23  26  48.6 

-  3-25 
2.07 

—  0.89 

16 
16 
16 

17.42 
17.49 

17.55 

71.23 
71.24 

71.25 

2  51.97 
2  22.25 

I  5^.46 

1.236 
1.240 
1.242 

Thur. 

Frid. 

Sat. 

SUN 

Mon. 

Tues. 

22 

23 
24 

25 
26 

27 

18     I 

18     5 
18     9 

18  14 
18  18 
18  23 

376 
30.26 

56.76 

23.22 
49.61 
15.90 

1 1. 104 
II. 104 
11.103 

II.IOI 

11.098 
11.093 

23  26  55.9 
23  26  35.0 

23  25  45.7 

23  24  28.2 
23  22  42.4 
23  20  28.4 

+   0.29 
1.46 
2.64 

+   3-82 
5.00 
6.17 

16 
16 
16 

16 
16 
16 

17.61 
17.66 
17.71 

17.75 
17.78 
17.80 

71.26 
71.26 
71.26 

71.25 
71.24 

71.22 

I  22.62 

0  52.75 
0  22.90 

1.244  1 
1.244 
1.243   , 

1. 241 

1.238 ; 
1.233 

0     6.91 

0  36.66 

1  6.32 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 

30 
31 

18  27 
18  32 
18  36 
18  40 

42.06 
8.06 

33.87 
59.46 

11.087 
11.079 
11.071 
11.061 

23  17  46.2!+  7.34 
23  14  36.0       8.51 
23  10  57.7        9.67 

23     6  51.6 1     10.83 

i 

16 
16 
16 
16 

17.82 
17.84 

17.85 
17.85 

71.20 
71.17 
71.14 
71.10 

1  35.85 

2  5.21 

2  34.38 

3  3.33 

1.227 
1. 219 
1. 211 
1. 201 

1 

SUN. 

32 

18  45 

24.77 

11.050 

S.23     2  17.8 

+  11.98 

16 

17.85 

_7i..o5_ 

'  0^.19  fron 
stions  are 

3  32.01 

1  the  sidereal  t 
increasing ; 

1.189 

ime. 

NOTB.— Tho  1 

Thei 

the 

mean  time  of  semidi 
lign  —  prefixed  to  th 
sign  +  indicates  ths 

ameter  passing  the  meridian  may  be  found 
e  hourly  change  of  declination  indicates  th 
It  south  declinations  are  decreasing. 

by  subtracting 
at  south  declin 

II. 
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AT  GREENWICH  MEAN  : 

NOON. 

« 

o 

« 
Q 

.d 
§ 

V 

:2 
0 

Q 

THE  SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
z  Hour. 

Sidereal 

Time. 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hoar. 

Apparent 
Declination. 

Diff.  for 
I  Hour. 

Subtracted 

from 
Mean  Time. 

Thur. 
1  Frid. 
,  Sat. 

I 
2 

3 

h 
16 

16 

16 

m         8 
28    42.60 

33     1-94 
37  21.94 

8 

10.792 

10.820 
10.846 

e            f              n 

S.  21    47    28.6 

21  56  39-5 

22  5  25.1 

M 

-23.48 
22.43 
21.37 

m       B 
10   56.32 

10  33-53 
10  10.09 

s 
0.936 

0.963 

0.990 

h      m       s 
16   39    38.91 

16  43  35-47 
16  47  32.02 

SUN. 

Mon. 

Tues. 

4 

5 
6 

16 
16 
16 

41  42.55 
46     3.75 
50  25.51 

10.871 
10.895 
10.918 

22  13  45.2 
22  21  39.4 
22  29     7.6 

—  20.30 
19.22 
18.13 

9  46.04 

9  21.39 
8  56.18 

Z.015 
1.039 
1.062 

16  51  28.58 

16  SS  25.14 
16  59  21.69 

Wed. 
Thur. 
Frid. 

7 
8 

9 

16 
16 

17 

54  47-81 
59  10.60 

3  33-86 

10.940 

'    10.960 

10.978 

22  36     9.5 
22  42  44.8 
22  48  53.4 

-   17.03 
15.92 
14.80 

8  30.44 
8     4.21 

7  37-50 

1.083 
I.103 
1. 122 

17     3  18.25 
17     7  14.81 
17  II   11.36 

'  Sat. 
SUN. 
Mon. 

10 
II 
12 

17 

17 
17 

7  57.56 
12  21.66 
16  46.12 

10.996 
II.OI2 
11.027 

22  54  35-0 

22  59  49.4 

•    23     4  36.6 

-13.67 
12.53 

11-39 

7  10.36 
6  42.82 
6  14.91 

1. 1 39 
1. 155 

1.170 

17  15     7.92 
17  19     4.48 
17  23     1.04 

Tues. 

,  Wed. 

Thur. 

13 
14 
15 

17 
17 
17 

21   10.93 
25  36.04 
30     1.42 

11.040 
11.052 
11.063 

23     8  56.2 
23  12  48.2 
23  16  12.3 

— 10.24 
9.09 

7.93 

5  46.66 
5  18.11 

4  49-29 

1.183 
1. 195 
1.206 

17  26  57.59 
17  30  54-15 
17  34  50.71 

Frid. 

Sat. 

SUN 

16 

17 
18 

17 
17 
17 

34  27.04 
38  52.87 
43  18.88 

11.072 
11.080 
11.086 

23  19     8.6 
23  21  36.9 
23  23  37.1 

-    6.77 
5.60 
4.42 

4  20.22 

3  50.95 
3  21.51 

1. 215 
1.223 
1.230 

17  38  47.27 
17  42  43.82 
17  46  40.38 

Mon. 
Tues. 
Wed. 

19 
20 

21 

17 
17 
17 

47  45-02 
52   11.28 
56  37.62 

IZ.O92 
11.096 
11.099 

23  25     9.2 
23  26  13.0 
23  26  48.6 

-  3.25 
2.07 

—  0.90 

2  51.92 
2  22.21 

I  52.43 

1.235 
1.240 

1.242 

17  50  36.94 
17  54  33-50 
17  58  30.05 

Thur. 
:  Frid. 
Sat. 

SUN 

Mon. 

Tues. 

22 

23 

24 

25 
26 

27 

18 
18 
18 

18 
18 
18 

I     4.01 

5  3043 
9  56.83 

14  23.20 
18  49.49 

23  15.69 

1 1. 100 
1 1. 100 
11.099 

11.097 
11.094 
11.089 

23  26  56.0 
23  26  35.0 
23  25  45.7 

23  24  28.2 
23  22  42.4 
23  20  28.5 

+    0.28 
Z.46 
2.64 

+    3.82 

4-99 
6.17 

I  22.60 

0  52.74 
0  22.89 

1.244 
1.244 
1.243 

1.240 

1.237 
1.233 

18     2  26.61 
18     6  23.17 
18  10  19.72 

18  14  16.28 
18  18  12.84 
18  22     9.40 

0     6.91 

0  36.65 

1  6.30 

Wed. 
Thur. 
Frid. 
Sat. 

28 
29 
30 

31 

1 

18 
18 
18 
18 

27  41.76 
32     7.68 
36  33-40 
40  58.89 

11.083 
11.076 
11.067 
11.057 

23  17  46.4 
23  14  36.2 

23  10  58.1 

23     6  52.2 

+    7-34 
8.51 

9.67 

10.83 

1  35.83 

2  517 

2  34-33 

3  3.27 

1.227 
T.219 
1.210 
1.200 

18  26     5.95 
18  30     2.51 

18  33  59-07 
18  37  55-62 

SUN, '  32 

18 

45  24.12 

11.046 

S.  23     2  18.5 

+  11.98 

3  31-94 

1. 189 

18  41  52.18 

Note.— The  s< 

The  si 

incr 

emidiameter  for  me 
gn  —  prefixed  to  thj 
easing ;  the  sign  + 

an  noon  ma^ 
3  hourly  cha 
indicates  th 

}f  be  assumed  the  sac 
nge  of  declination  t 
at  south  declinations 

ae  as  that  f( 

ndicates  th 

are  decrea 

)r  apparent  noc 
at  south  declin 
sing. 

>n. 
ations  are 

Diff.  for  I  Hour, 

-f  9'-8565. 
(Table  III.) 
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m. 


AT  GREENWICH  MEAN  NOON. 

• 

§ 

s 

o 

cs 
Q 

i 

« 

0 

cs 
Q 

THE   SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diflf.  for 
X  Hour. 

Mean  Time 

of                 • 
Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
z  Hour. 

LATITUDE. 

A 

V 

»        »       »» 

t        >» 

ti 

»» 

h      m        s           1 

I 
2 

3 

336 

337 
338 

248    53    44.4 

249  54  36.5 

250  55  30-0 

53     4-1 

53  56.1 

54  49-4 

152.14 
152.20 
152.26 

+  0.42 

0-55 
0.67 

9.993  7827 

9-993  7185 
9-993  6559 

—  27.1 
26.4 
25.8 

7  19     8.95  ■ 

7  15  13-04  1 
7  II   17.13  ' 

4 
5 
6 

339 
340 
341 

251  56  24.8 

252  57  20.8 

253  58  17.9 

55  44-0 

56  39.9 

57  3^-9 

152.31 
152.36 

152.40 

+  0.76 
0.82 
0.85 

9-993  5947 

9-993  5350 
9.993  4767 

-  25.2 
24.6 
24.0 

7     7  21.22 

7     3  25.31 
6  59  29.39 

7 
8 

9 

342 
343 
344 

254  59  16. 1 

255  60  15.2 
257     I   15.2 

58  34-9 

59  33.8 
0  33.6 

152.44 
152.48 
152.51 

+  0.85 
0.83 
0.78 

9-993  4197 

9-993  3641 
9.993  3099 

-23.5 
22.9 

22.3 

6  55  3348 

6  51  37.57 
6  47  41.66 

lO 

II 

12 

345 
346 
347 

258  2  15.9 

259  3  17.2 

260  4  19. 1 

1  34-1 

2  35.3 

3  37-0 

152.54 
152.57 
152.59 

+  0.70 
0.60 
0.48 

9-993  2572 
9.993  2062 

9-993  1569 

—  21.6 

20.9 
20.2 

6  43  45-75 
6  39  49.84 

6  35  53-93 

13 
14 
15 

348 

349 
350 

261  5  21.6 

262  6  24.5 

263  7  27.8 

4  39.3 

5  42.0 

6  45.2 

152.61 
152.63 
152.65 

+  0-35 
0.23 

+  0.11 

9.993  1094 
9.993  0640 
9.993  0206 

-  19.4 
18.5 

17.6 

6  31  58.02 
6  28     2.11 
6  24     6.19 

i6 

17 
18 

351 
352 
353 

264  8  31.6 

265  9  35-7 

266  10  40.2 

7  48.8 

8  52.8 

9  57.2 

152.67 
152.68 
152.69 

—  O.OI 
O.IO 

0.19 

9.992  9794 
9.992  9406 
9.992  9041 

•-  16.7 

15.7 
14.7 

6  20  10.28 
6  16  14.37  - 
6  12   18.46 

19 
20 

21 

354 
355 
356 

267  II  45.1 

268  12  50.3 

269  13  55-8 

11  1.9 

12  6.9 

13  12.2 

1 

152.71 
152.72 

152.74 

—  0.25 

0.28 
0.29 

9.992  8702 
9.992  8390 
9.992  8104 

—  13.6 
12.5 

II-3 

6     8  22.55 
6     4  26.64 
6     0  30.72 

22 
23 
24 

357 
358 
359 

270  15     1.7 

271  16     8.0 

272  17  14.7 

1 

14  18.0 

15  24.1 

16  30.6 

152.75 
152.77 
152.79 

—  0.27 

0.23 

0.17 

9.992  7846 
9.992  7617 

9-992  7417 

—  10. 1 
9.0 

7-8 

5  56  34-81 
5  52  38.90 
5  48  42.99 

25 
26 

27 

360 
361 
362 

273  18  21.9 

274  19  29.6 

275  20  37.7 

17  37.6 

18  45.1 

19  53-1 

152.81 
152.83 
152.85 

—  0.07 

+  0.05 
+  0.18 

9-992  7245 
9.992  71CX) 
9.992  6982 

-    6.6 

5-5 
4-4 

5  44  47-08 

5  40  51-17 
5  36  5526 

28 
29 

30 
31 

363 

364 

365 
366 

276  21  46.3 

277  22  55.5 

278  24     5.1 

279  25  1 5. 1 

21  1.6 

22  10.6 

23  20.0 

24  29.8 

152.87 
152.89 
152.91 
152.92 

+  0.30 
0.43 

055 

0.64 

9.992  6890 
9.992  6822 
9.992  6777 
9.992  6754 

-  3-3 

2.3 

1.4 

—  0.6 

5  32  59-35 

5  29     3-43 

5  25     7-52 
5  21   11.61 

32 

367 

280  26  25.5 

ooKitudes  in  the  coli 
e  in  the  column  A'  a 
tious  year. 

25  40.0 

amn  A  are  ref< 
re  referred  to  t 

152.94 

:rred  to  the 
he  mean  eq 

+  0.71 

9.992  6750 

+    0.2 

e,  while 
esselian 

5  17  15.70 

Diflf.  for  1  Hour, 

—  9'.8296. 

(Table  II.) 

NOTB 

:.-The  1 
tbo8 
ficU 

>  true  equinox 
uinoz  of  the  b< 
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GREENWICH 

MEAN  TIME. 

• 

•s 

THE 

MOON'S 

« 
M 

O 

Q 

SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight 

Noon. 

Diff.  for 
I  Hour. 

Midnight 

Diff.  for 
X  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hoar. 

Noon. 

I 
2 

3 

16 
16 
16 

1 2. 1 
14.0 

13-9 

16 
16 
16 

13-2 

14.2 

I3.I 

59  21.7 
59  28.6 
59  28.6 

It 
+  0.40 
+  0.15 
-  0.16 

59  25.9 
59  29.5 
59  25.5 

H 
+    0.29 
0.00 

-0-35 

h      m 

19  42.1 

20  34.4 

21  27.5 

m 
2.17 

2.20 

2.24 

d 
23.8 

24.8 

25.8 

4 

5 
6 

16 
16 

15 

11.7 
6.8 

59-6 

16 

16 

15 

9.5 

3.5 

55.2 

59  20.2 

59     2.5 

58  35-9 
1 

-0.55 
0.92 
1.28 

59  12.5 
58  50-3 
58  19-6 

-0.73 
I. II 

1-43 

22  21.8 

23  17.0 

6 

2.28 
2.31 

26.8 

27.8 
28.8 

7 

8 

9 

15 
15 

50.2 

39.4 
27.9 

15 
15 

44-9 

33.7 
22.2 

58     1.5 
57  21.7 
56  39.5 

—  1.56 

1-73 
1-75 

57  42.1 

57     0.7 
56  18.6 

—  1.65 

1-75 
1.72 

0  12.5 

1  7.5 

2       I.O 

2.31 
2.26 
2.18 

0.3 

1-3 
2.3 

lO 

II 

12 

15 

16.7 
6.6 

58.2 

15 
14 

11.5 
2.1 

54-9 

55  58.3 
55  21.1 
54  505 

-  1.65 
1.43 
1. 10 

55  39-1 
55     4-9 
54  38.4 

-1.55 
1.28 

0.91 

2  52.2 

3  40-9 

4  27.1 

2.08 

1.97 
1.88 

3-3 
4-3 
5-3 

13 
15 

14 
14 
14 

52.2 
48.9 

48.5 

14 
14 

H 

50.2 
48.4 
49.4 

54  28.5 
54  16.4 
54  149 

-  0.71 
-0.28 
+  0.15 

54  21.2 

54  14-3 
54  18.0 

—  0.50 

—  0.05 
+  0.37 

5  11.3 

5  54-1 

6  36.3 

1.81 
1.77 
1.76 

6.3 

7.3 
8.3 

i6 

17 

i8 

15 

51-0 

56.1 

3.6 

14 
14 
15 

53.2 

59.6 
8.0 

54  23.8 

54  42.6 

55  lo-i 

+  0.59 
0.97 
1.29 

54  32.1 

54  55-4 

55  26.5 

+  0.78 
1.14 
1.42 

7  18.7 

8  2.0 

8  47.1 

1.78 
1.84 
1.92 

9.3 
10.3 

11.3 

19 
20 

21 

15 
15 
15 

12.9 

23-3 
34.2 

15 
15 
15 

18.0 
28.8 

39-5 

55  44-2' 

56  22.7 

57  2.7 

+  1.52 
1.65 
1.64 

56     3-1 

56  42.7 

57  22.2 

+  1.60 
1.66 
1.59 

9  34-5 
10  24.6 

"   17.5 

2.03 
2.15 
2.25 

12.3 

13-3 
14-3 

22 

23 

24 

15 

15 
16 

44.6 

54-0 
1.5 

^5 

15 
16 

49-5 
58.0 

4-5 

57  4I-I 

58  15.2 

58  43.0 

+  1.52 

1.30 
z.oo 

57  58.8 

58  30.0 

58  54-0 

+  1.43 
1.15 
0.83 

12  12.5 

13  8.8 

14  5.3 

2.32 

2.35 
2-34 

15-3 
16.3 

17-3 

25 
26 

27 

16 
16 
16 

6.9 
10.2 

II-5 

16 
16 
16 

8.8 
II. I 

1 1-5 

59     3-0 
59  ^5-o 
59  19-7 

+  0.66 

0.34 
+  0.05 

59  lo-o 
59  18.2 

59  196 

+  0.50 
+  0.19 
—  0.07 

15     0.9 

15  55-1 

16  47.9 

2.29 
2.23 

2.18 

18.3 
19.3 
20.3 

28 
29 

30 
31 

16 
16 
16 
16 

II. I 
9.2 
6.2 
2.2 

16 
16 
16 

15 

10.3 
7.8 

4-3 
59-9 

59  18.0 
59  1 1.2 
59     0.2 

58  45-5 

-0.18 

0.37 
0.53 

0.68 

59  15-2 
59     6.2 

58  53.3 
58  36.8 

-  0.28 
0.46 
0.61 
0.75 

17  397 

18  31.0 

19  22.5 

20  14.8 

2.15 
2.14 
2.16 
2.20 

21.3 
22.3 

233 
24-3 

3a 

15 

57.3 

15 

54-4 

58  27.3 

-0.83 

58  16.8 

—  0.91 

21     8.0 

2.24 

25-3 
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V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.  for 

Doclin^^ion- 

Dlftfor 

Hour. 

Right 

Diff.  for 

Declinatioxu 

Diff.  for 

Aaceniion. 

I  Minute. 

xMinate. 

AacCTiitioa 

I  Minate. 

I  Minute. 

TJr 

lURSDi 

\Y  I. 

SATURDAY  3. 

h 

m       8 

s 

0 

0 

h     m       • 

8 

0 

r          m 

N 

O 

II 

40  38.26 

a. 2509 

N.  3 

2     3.1 

ZZ.3X3 

0 

13   29    10.35 

3.3848 

S.  5 

58  51-3 

10.876 

I 

II 

42   53.31 

8.2S08 

2 

50  49.8 

11.332 

I 

13   31    27.48 

8.3862 

6 

9  42.8 

XO.84X 

2 

II 

45      8-36 

a.  8507 

2 

39  35.3 

II. 351 

2 

13   33  44.69 

8.3877 

6 

20  32.2 

10.804 

3 

II 

47  23.40 

a.  3506 

2 

28  19.7 

11.269 

3 

13  36      2.00 

3.2893 

6 

31   19.3 

10.765 

4 

II 

49  38-43 

a.  2505 

2 

17     3.0 

ZZ.386 

4 

13   38   19.40 

8.3908 

6 

42     4.0 

10.726 

5 

II 

51   53-46 

3.2506 

2 

5  45.4 

IZ.301 

5 

13  40  36.89 

8.2933 

6 

52  46.4 

10.686 

6 

" 

54     8-50 

a.  2507 

54  26.9 

11.3x6 

6 

13  42   54-48 

3.3939 

7 

3  26.3 

10.643 

7 

II 

56  23.54 

a.  2308 

43     7.5 

XI. 330 

7 

13   45   12.16 

3.3955 

7 

14     3-6 

XO.6OO 

8 

II 

58  38.59 

a.  2308 

31  47-3 

xx.34« 

8 

13  47  29.94 

3.297a 

7 

24  38.3 

10. 557 

9 

12 

0  53.64 

a. 3509 

20  26.5 

".353 

9 

13  49  47.82 

3.3988 

7 

35  10.4 

10.513 

ro 

12 

3     8.70 

2.2512 

9     5.0 

XI.363 

10 

13  52     5-80 

3.3005 

7  45  39.7 

XO.465 

II 

12 

5  23.78 

2.25x4 

0 

57  43-0 

XI. 373 

II 

13  54  23.88 

8.3033 

7 

56     6.2 

10.4x7 

12 

12 

7  38.87 

a. 2517 

0 

46  20.4 

XI. 380 

12 

13  56  42.06 

2.3038 

8 

6  29.7 

XO.368 

13 

12 

9  53.98 

8.25x9 

0 

34  57.4 

XI.386 

13 

13  59     0.34 

2.3056 

8 

16  50.3 

X0.31S   1 

14 

12 

12     9.10 

2.2523 

0 

23  34-1 

II. 391 

14 

14     I   18.73 

2.3073 

8 

27     7-9 

10.368 

15 

12 

14  24.25 

a. 2527 

0 

12  10.5 

IX. 395 

15 

14     3  37.22 

3.3090 

8 

37  22.4 

XO.215 

i6 

12 

16  39.42 

a. 2531 

N.  0 

0  46.7 

11.398 

16 

14     5  55.81 

3.3107 

8 

47  33.7 

10.162 

17 

12 

18  54.62 

a. 2536 

S.  0 

10  37.2 

ZI.400 

17 

14     8  14.51 

3.3135 

8 

57  41-8 

10.107 

i8 

12 

21     9.85 

2.2541 

0 

22     1.3 

XI. 401 

18 

14  10  33.31 

3.314a 

9 

,  7  46.5 

10.051    ' 

19 

12 

23  25.11 

2.2546 

0 

33  25.3 

11.400 

19 

14  12  52.22 

3.3160 

9 

17  47.9 

9.994 

20 

12 

25  40.40 

2.2552 

0 

44  49-3 

11.399 

20 

14  15  11.23 

a. 3178 

9 

27  45.8 

9.937 

21 

12 

27  55-73 

2.3558 

0 

56   13.2 

11.397 

21 

14  17  30.35 

2.3196 

9 

37  40.3 

9.878 

22 

12 

30  11.09 

2.2563 

.  I 

7  36.9 

XX. 393 

22 

14  19  49.58 

3.3214 

9 

47  31-1 

9.8x7   1 

23 

12 

32  26.49 

I 

a. 2570 
5*RIDA\ 

S.   I 

'    2. 

19     0.3 

11.388 

23 

14  22     8.92 
S 

3.3232 
►UNDAl 

S.  9 

^  4- 

57  18.3 

9.756   1 

O 

12 

34  41-93 

3.2578 

S.   I 

30  23.4 

11.382 

0 

14  24  28.36 

2.3249 

'S.io 

7     1.8 

9.693 

I 

12 

36  57.42 

a. 3585 

I 

41  46.1 

XI.  374 

I 

14  26  47.91 

2.3267 

10 

16  41.5 

9.630 

2 

12 

39  12.95 

2.3593 

I 

53     8.3 

11.365 

2 

14  29     7.57 

2.3286 

10 

26  17.4 

9.565 

3 

12 

41  28.53 

3.3601 

2 

4  29.9 

".355 
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20 
22 

25 
27 
29 
31 
34 
36 
38 
40 

43 
45 
47 
49 
52 

54 

56 

58 

I 

3 

5 

7 
10 


48.76 

2.53 
16.27 

30.00 

43-71 

57.40 
11.08 

24.74 

38.40 
52.06 

5.71 
19.36 

33.01 
46.67 

0.33 
14.01 

27.70 

41.40 

55.12 

8.85 

22.61 

36.39 
50.20 

4.03 


THURSDAY  29. 

o 

S. 


8 
2.2397 
2.2293 
2.2289 
2.2287 
2.2283 
3.2281 
2.2278 
2.2277 
2.2277 
8.2276 

a. 2275 
a. 2275 
2.2276 

2.2277 
2.2278 

2.2279 
a. 2283 
2.228s 
2.2288 
2.2291 

a.2a95 
2.2299 
2.2303 
2.2308 


o  13 
o  25 
o  36 

o  47 

o  59 


S. 


I 
I 
I 
I 
I 
2 
2 
2 
2 
2 

3 
3 
•3 
3 
3 
3 
4 
4 
4 


10 

21 

32 

44 

55 
6 

17 
28 

40 

51 

2 

13 

24 

35 
46 

57 
8 

19 
30 


FRIDAY  30. 


17.90 

2.2314 

31.80 

2.2319 

45.73 

2.2325 

59.70 

a. 2332 

13.71 

a. 2338 

27.76 

2.2346 

41.86 

a. 2353 

56.00 

2.2361 

10.19 

2.2369 

24.43 

2.2378 

38.72 

2.2387 

53.07 

2.2396 

7-47 

2.2405 

21.93 

a.  2415 

36.45 

2.2425 

51.03 

2.2435 

5.67 

2.2446 

20.38 

2.2457 

35.15 

a. 2468 

50.00 

2.2480 

4.91 

2.2491 

19.89 

2.2503 

34.95 

a. 2516 

50.08 

a.  2528 

5.28 

a. 2540 

s. 


s. 


41 
52 

3 

14 

25 

35 
46 

57 

7 
18 

29 
39 
50 
o 
II 
21 

31 

42 

52 

2 

8  12 
8  22 

8  32 
8  42 

8  52 


4 

4 

5 

5 

5 

5 

5 

5 
6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 
8 


48.6 

7.2 

25-5 

43-4 
0.9 

17.9 

34.3 
50.1 

5.2 
19.6 

33.2 

45.9 

57.7 
8.4 

18. 1 

26.6 

34.0 

40.1 

44.8 

48.1 

50.0 

50.4 
49.2 
46.4 


41.8 

35.5 
27.3 

17.2 

5.2 
51.2 

35.1 
16.8 

56.3 
33.6 

8.5 

41. 1 

11. 2 
38.8 

3.8 
26.2 

45.9 
2.8 

16.9 

28.1 

36.4 

41.7 
44.0 

43.1 
39.1 


Z1.312 
".307 

IX. 302 

IX. 295 
ZX.287 
IX. 278 
11.268 
11.258 
11.246 

11.233 

II. 2X9 

11.204 
II. 188 
ZI.I70 
11.15a 

II. 133 
xi.iia 
XI. 090 
11.067 

".043 
XI. 0x9 

10.993 
10.967 
10.938 


10.909 

X0.879 
X0.848 
10.816 
10.783 
10,749 

10.7x3 
10.677 

10.640 
10.602 

10.563 
10.523 

10.481 

10.438 

10.395 
10.351 
10.305 
10.258 

I0.2IX 
10.163 
10. 113 
10.063 
10.0x2 

9.959 
9.907 


Right 
AscensioiL 


Diif.  for 
z  Minute. 


DeclinatioD. 


OilLfor 

X  Minute. 


I 


SATURDAY  31. 


o 
I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 


h 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 


m 
10 
12 

14 
16 

19 
21 

23 

25 
28 

30 
32 

34 
37 
39 
41 
44 
46 
48 

50 

53 

55 

57 
o 

2 


8 

8 

5.28 

2.2540 

20.56 

2.2553 

35.92 

2.2567 

51.36 

2.2580 

6.88 

2.2593 

22.48 

8.2607 

38.16 

a. 2621 

53.93 

2.2635 

9.78 

2.2649 

25.72 

2.2664 

41.75 

2.2678 

57.86 

2.2693 

14.06 

2.2708 

30.35 

2.2723 

46.73 

2.2738 

3-20 

2.2753 

19.77 

8.2768 

36.42 

2.2783 

53.17 

2.2799 

10.01 

2.28x4 

26.94 

2.3830 

43.97 

a.  2846 

1.09 

a.a86i 

18.30 

3.2877 

8  52 

9  2 
12 
22 

31 

41 

51 
o 

10 

19 

28 

38 

47 
56 

5 
14 
23 
32 

41 

50 

58 

7 

15 
24 


9 

9 

9 

9 

9 
o 

o 

o 

o 

o 

o 

o 

I 

I 

I 

I 

I 

I 

I 

2 
2 
2 


39.1 

31.9 
21.4 

7.5 
50.2 

29.5 

5.3 

37.5 

6.1 
31.0 
52.1 

9.4 
22.9 

32-4 
38.0 

39.6  I 

37.1 

30.4 
19.6 

4.5 
45.2 

21.5 

53.4 
20.8 


SUNDAY,  JANUARY  i,  1905. 
15     4  35.61  I     2.2893  |S.  12  32  43.8 


9.907 
9.853 

9.797 
9.740 

9.683 
9.636 

9.567 
9.507 
9.446 

9.383 
9.320 

9.257 
9. 192 
9. 126 
9.060 
8.992 

8.923 
8.854 

8.784 
8.7x3 
8.642 
8.568 
8.494 
8.420 


8.345 


PHASES  OF  THE  MOON. 


d      h     m 
%     New  Moon    ....    Dec.       6  15  46.4 

3)     First  Quarter 14  10     6.9 

O     Full  Moon 22     6     i.o 

(t     Last  Quarter 29     3  46.0 

d       b 
(t      Perigee Dec.       2  12.3 

(C     Apogee     ........     14  15.6 

^      Perigee 27     4.7 
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Xlll. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

of  the 
mth. 

Name  and  Direction 

Noon. 

P.  L. 

of 

III»» 

P.L. 
of 

Vlh 

P.L. 

of 

IXb 

P.L 

of 

1- 

of  Object 

Dili. 

Diff. 

Diff. 

Diff. 

' 

e         »        w 

e         f         M 

e        »        1* 

• 

f» 

I 

Aldebaran 

W. 

105  53  56 

aa74 

107    40    34 

,2271 

109    27    16 

2268 

III  14 

3 

3964 

PoUux 

W. 

62  32  28 

2368 

64     16    48 

2362 

66     I   17 

2357 

67  45 

54 

235a 

Regulus 

w. 

25  50  54 

2285 

27    37     16 

2281 

29  23  44 

2276 

31  10 

19 

8273 

Sun 

E. 

74  32  15 

2615 

72  53  40 

26x1 

71   15     0 

2608 

69  36 

16 

3605 

2 

Pollux 

W. 

76  30  40 

3332 

78  15  53 

2328 

80     I   II 

2326 

81  46 

32 

2324 

Regulus 

W. 

40     4  31 

M57 

41  51  34 

2256 

43  38  39 

2353 

45  25 

47 

835X 

Sun 

E. 

61   21  45 

3595 

59  42  43 

8595 

58     3  41 

«593 

56  24 

37 

3593 

3 

Pollux 

W. 

90  33  47 

2321 

92   19  16 

2322 

94     4  43 

2323 

95  50 

9 

9325 

Regulus 

w. 

54  21   52 

2249 

56     9     7 

2249 

57  56  21 

2250 

59  43 

34 

2331 

Sun 

E. 

48     9  20 

8597 

46  30  21 

9600 

44  51  26 

2603 

43  12 

35 

2606 

4 

Pollux 

W. 

104  36  26 

234X 

106  21  26 

2346 

108     6  19 

2351 

109  51 

4 

2357 

Regulus 

W. 

68  39     5 

2362 

70  26     0 

3266 

72  12  50 

S869 

73  59 

35 

2273 

Sun 

E. 

34  59  49 

2635 

33  21  42 

a643 

31  43  46 

2652 

30     6 

2 

26G4 

9 

Sun 

W. 

29  24  45 

3087 

30  53   II 

3096 

32  21   25 

3108 

33  49 

25 

3119 

Jupiter 

E. 

94   15     6 

2659 

9«  37  31 

8673 

91     0  15 

9687 

89  23 

18 

9702 

a  Arietis 

E. 

109     2  21 

2806 

107  28     4 

2821 

105  54     3 

a833 

104  20 

18 

2846 

ip 

Sun 

W. 

41     5  52 

3x82 

42  32  23 

3x94 

43  58  39 

3207 

45  24  40 

3380 

Jupiter 

E. 

81  23  23 

a774 

79  48  21 

2788 

78  13  37 

2801 

76  39 

II 

88IS 

a  Arietis 

E. 

96  35  38 

2910 

95     3  32 

2924 

93  31  44 

3936 

92     0 

II 

9949 

II 

Sun 

W. 

52  30  53 

3284 

53  55  23 

3296 

55  19  39 

3308 

56  43 

41 

3319 

JUPITEg 

E. 

68  51  20 

3880 

67  i8  36 

2892 

65  46     7 

2904 

64  13 

53 

8916 

a  Arietis 

E. 

84  26  37 

30x5 

82  56  43 

3029 

81  27     6 

3041 

79  57  44 

3054 

Aldebaran 

E. 

117     4     0 

2883 

115  31  20 

2896 

113  58  56 

3907 

112  26 

46 

89x9 

12 

Sun 

W. 

63  40  35 

3374 

65     3  21 

3384 

66  25  56 

3993 

67  48 

21 

34OX 

Jupiter 

E. 

56  36  19 

2969 

55     5  28 

2978 

53  34  48 

9988 

52     4 

20 

2997 

a  Arietis 

E. 

72  34  49 

3x16 

71     6  59 

3129 

69  39  24 

3x40 

68  12 

3 

3151 

Aldebaran 

E. 

104  49  27 

8971 

103  18  38 

2980 

loi  48     0 

3989 

100  17 

33 

9997 

13 

Sun 

W. 

74  38     3 

3439 

75  59  35 

3446 

77  20  59 

3433 

78  42 

17 

3457 

Venus 

W. 

35  40  20 

3560 

36  59  38 

3563 

38  18  53 

356s 

39  38 

6 

3566 

Saturn 

W. 

18  59  18 

3x31 

20  26  50 

3x29 

21  54  24 

3138 

23  22 

0 

3X86 

Jupiter 

E. 

44  34  35 

3034 

43     5     5 

3041 

41  35  43 

3047 

40     6 

28 

3053 

a  Arietis 

E. 

60  58  45 

3209 

59  32  46 

3820 

58     7     I 

3m 

56  41 

30 

3243 

« 

Aldebaran 

E. 

92  47  49 

3034 

91   18  18 

3039 

89  48  54 

88  19 

36 

3050 

14 

Sun 

W. 

85  27  31 

3475 

86  48  23 

3478 

88     9  12 

3479 

89  30 

0 

3480 

Venus 

W. 

46  13  40 

3375 

47  32  42 

3374 

48  51  45 

3574 

50  10 

48 

3574 

Saturn 

W. 

30  40  10 

3187 

32     7  47 

3x27 

33  35  24 

3x25 

35     3 

3 

3x35 

Jupiter 

E. 

32  41  40 

3072 

31   12  56 

3075 

29  44  16 

3077 

28  15 

38 

9079 

t 

a  Arietis 

E. 

49  37  18 

3303 

48  13  10 

3316 

46  49  17 

3330 

45  25 

40 

3345 

Aldebaran 

E. 

80  54  50 

3067 

79  25  40 

3069 

77  56  53 

3070 

76  28 

7 

3072 

15 

Sun 

W. 

96  13  52 

3478 

97  34  41 

3475 

98  55  33 

347a 

zoo  16 

28 

3470 

aAquilae 

W. 
W. 

64      2    15 

3643 

65  20     3 

dfiV 

66  38     8 

361a 

67  56 

29 

3598 

Venus 

56  46    19 

3563 

58     5  32 

396X 

59  24  49 

S5S7 

60  44 

10 

3553 

XIV. 
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GREENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

Name  and  Direction 
of  Object. 

Midnight 

P.L. 

of 

Di£E. 

XVh 

P.L. 

of 
DiflE. 

XVIIIh 

P.L. 

of 

Diff. 

XXIh 

P.L. 

of 
Diff. 

e         *        «* 

0          f          m 

• 

t         m 

e         * 

n 

X 

Aldebaran 
Pollux 
ReguluB 
Sun 

W. 
W. 
W. 
E. 

"3     o  55 
69  30  38 

32  57     0 

67  57  28 

•s6z 

3347 
2968 

ate3 

114  47  52 
71   15  29 

34  43  46 
66  18  37 

9958 
8342 
3266 
2600 

116 

73 
36 
64 

34  S3 
0  ^^ 

30  36 

39  42 

3356 
3338 

3599 

118   21 

74  45 
38  17 
63     0 

58 
31 
31 

45 

3253 

2335 

2359 

2596 

a 

Pollux 

Regulua 

Sun 

W. 
W. 

E. 

83  31  56 
47  12  58 
54  45  32 

8383 

aasi 

9593 

85  17  22 
49     0  10 
53     6  27 

2322 
3250 

3594 

87 
50 

51 

2  49 
47  23 

27  24 

232X 
3349 
3594 

88  48 
52  34 
49  48 

18 

37 
21 

2321 
3249 

3596 

3 

Pollux 

ReguluB 

Sun 

W. 

w. 

E. 

97  35  32 
61  30  46 

41  33  48 

9327 
3353 
96x0 

99  20  52 

63  17  55 
39  55     7 

2330 

2254 
2615 

lOI 

65 

38 

6     8 

5     2 

16  33 

3333 
3257 
2621 

102  51 
66  52 
36  38 

20 

5 

7 

3337 
2259 

2627 

4 

Pollux 
Regulua 

Sun 

■ 

W. 
W. 
E. 

m  35  41 

75  46  14 
28  28  34 

336* 
2978 

9677 

113  20     8 

77  32  46 
26  51  23 

2371 
2283 
2692 

115 
79 
25 

4  24 
19  II 

14  33 

9379 
9288 

2710 

116  48 
81     5 
23  38 

29 

28 
6 

2388 

2294 
2728 

9 

Sun 

Jupiter 
a  Arietis 

W. 

E. 
E. 

35  17  12 

87  46  41 

102  46  50 

3131 
9716 
9858 

36  44  44 

86  10  23 

loi   13  37 

3143 
2732 
2871 

•38 

84 
99 

12      2 

34  25 

40  41 

3155 
2745 
2883 

39  39 
82  58 

98     8 

5 

45 

I 

3x68 

2759 
2897 

lO 

Sun 

Jupiter 
a  Arietis 

W. 
E. 
E. 

46  50  25 
75     J    2 
90  28  54 

3933 
9898 

9963 

48  15  55 
73  31   II 
88  57  55 

3*47 
2842 

3977 

49 

71 
87 

41     9 
57  38 
27  13 

3359 
2855 
2989 

51     6 

70  24 

85  56 

8 
21 
47 

3272 
2867 

3009 

II 

Sun 

Jupiter 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

58     7  30 
62  41  54 

78  28  38 

"o  54  51 

333a 
2997 
3067 
9930 

59  31     5 
61   10  10 

76  59  48 

109  23  10 

3343 
2939 
3079 
2941 

60 

59 

75 
107 

54  27 
38  40 
31   13 
51  43 

3353 
2949 
3092 

9951 

62  17 

58     7 

74     2 

106  20 

37 
23 
54 
29 

3364 

3959 
3x04 

296X 

12 

Sun 

Jupiter 
a  Arietis 
Aldebaran 

W. 

E. 
E. 
E. 

69  10  36 

50  34     3 

66  44  55 

98  47   17 

3410 
3005 

3163 
3005 

70  32  41 

49     3  57 
65  18     2 

97  17  II 

3419 
3013 

3175 
3014 

71 
47 
63 
95 

54  36 
34     0 
51  23 
47  15 

3496 
3021 

3186 
3021 

73  16 
46     4 

62  24 
94  17 

23 

13 

57 
28 

343a 
3028 

3198 

3027 

13 

Sun 

Venus 

Saturn 

Jupiter 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 
E. 

80     3  29 

40  57  17 
24  49  38 

38  37  19 
55  16  12 
86  50  25 

2462 

3569 
3x26 

3057 
3255 
3054 

81  24  36 
42  16  25 
26  17  16 
37     8  17 
53  51     8 
85  21   19 

3466 

3571 
3x26 

3061 

3366 

3059 

82 

43 
27 
35 
52 

83 

45  38 
35  31 
44  54 
39  20 
26  17 

52  19 

3470 
3573 
3x36 
3065 
3378 
3062 

84     6 

44  54 
29  12 

34  10 

51     I 
82  23 

36 
36 

32 

28 
40 

23 

3472 

3573 
3126 

3069 
3291 
3065 

H 

Sun 

Venus 

Saturn 

Jupiter 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 
E. 

90  50  46 

51  29  51 
36  30  42 
26  47     3 
44     2  21 
74  59  23 

3480 

3573 
3124 
3081 
3361 
3073 

92  II  32 
52  48  55 
37  58  22 
25  18  30 
42  39  20 
73  30  40 

3480 
3571 
3193 
3082 

3377 
307a 

93 
54 
39 
23 
41 
72 

32  18 

8     I 
26     4 

49  59 
16  37 

I  56 

3480 

3569 

3x21 

•     3083 

3394 
3072 

94  53 
55  27 

40  53 
22  21 

39  54 
70  33 

4 

9 

48 

29 

14 
12 

3479 
3567 
3"9 
3084 

3415 

3070 

15 

Sun 

a  Aquilae 

Venus 

W. 
W. 
W. 

loi  37  a6 
69  15     6 
62     3  36 

3466 

3584 
3548 

102  58  28 
70  33  58 
63  23     7 

3463 

3571 

•    3544 

104 

71 

64 

19  35 
53     4 
42  43 

3457 
3557 
3537 

105  40  47 

73  12  25 
66     2  26 

345a 
3544 
353X 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Day  of  the 
Month. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh 

of 

Vlh 

of 

IXh 

of 

of  Object 

Diff. 

DiflE. 

Diff. 

Diff. 

e         »         »» 

e          1         n 

e         t 

m 

e      » 

m 

15 

Saturn 

W. 

42    21    34 

31 17 

43  59  23 

3"4 

45  17 

15 

3x10 

46  45 

12 

3x07 

Aldebaran 

E. 

69       4    26 

3069 

67  35  39 

3067 

66     6 

49 

3065 

64  37 

56 

3061 

Pollux 

E. 

"2  34     5 

3155 

III     7     2 

3152 

109  39 

55 

3148 

108  12 

43 

3143 

16 

Sun 

W. 

107     2     5 

3446 

108  23  30 

3440 

109  45 

I 

3434 

III     6 

39 

3426 

a  Aquilx 

W. 

74  32     I 

3532 

75  51  50 

3521 

77  II 

51 

3508 

78  32 

6 

3496 

Venus 

W. 

67  22  16 

35*5 

68  42  13 

3517 

70     2 

18 

3509 

71   22 

32 

3502 

Saturn 

W. 

54     6  II 

3082 

55  34  42 

3076 

57     3 

21 

3069 

58  32 

8 

3063 

Aldebaran 

E. 

57  12  24 

3039 

55  43     0 

3034 

54  13 

30 

3027 

52  43 

51 

302X 

Pollux 

E. 

100  55  17 

3116 

99  27  27 

3XXO 

97  59 

30 

3104 

96  31 

25 

3096 

17 

Sun 

W. 

"7  57     I 

3385 

119  19  35 

3376 

120  42 

19 

33« 

122     5 

14 

3356 

a  Aquilse 

W. 

85  16  35 

3441 

86  38     5 

3431 

87  59 

47 

3420 

89  21 

41 

3410 

Venus 

W. 

78     6     2 

3455 

79  27  16 

3445 

80  48 

42 

3434 

82  10 

20 

3423 

Saturn 

W. 

65  58  26 

3022 

67  28     6 

30x3 

68  58 

3 

3002 

70  28 

13 

2993 

Aldebaran 

E. 

45  13  23 

298X 

43  42  47 

297« 

42   II 

59 

2962 

40  40 

59 

2953 

,  Pollux 

E. 

89     8  37 

3056 

87  39  33 

3047 

86   10 

18 

3038 

'84  40 

52 

3028 

z8  ,  aAquilae 

W. 

96  13  56 

3364 

97  36  54 

3356 

99     0 

I 

3348 

100  23 

17 

3341 

Venus 

W. 

89     I   51 

3361 

90  24  52 

3348 

91  48 

8 

3335 

93   II 

39 

3321 

Saturn 

W. 

78     2  16 

2938 

79  33  47 

2927 

81     5 

32 

29x4 

82  37 

33 

2902 

Aldebaran 

E. 

33     2  48 

aSgg 

31  30  28 

2887 

29  57 

53 

2876 

28  25 

3 

2B64 

Pollux 

E. 

77  10  39 

8977 

75  39  58 

2967 

74'  9 

4 

2957 

7?  37 

57 

2946 

Regulus 

E. 

113     9     I 

2901 

III  36  43 

2890 

no     4 

II 

2877 

108  31 

23 

2866 

19 

a  Aquilae 

W. 

107  21  31 

3313 

108  45  28 

3309 

no     9 

29 

3306 

III  33 

33 

3306 

Venus 

W. 

100  13  17 

3250 

loi  38  27 

3236 

103     3 

54 

3220 

104  29 

39 

3205 

Saturn 

W. 

90  21  35 

2838 

91  55  14 

2825 

93  29 

9 

281 X 

95     3 

22 

2798 

JUPITEE 

W. 

27  40  17 

28x3 

29  14  28 

2798 

30  48  58 

2785 

32  23 

46 

2770 

Pollux 

E. 

64  58  55 

289X 

63  26  25 

2880 

61  53 

41 

2870 

60  20 

44 

2860 

Regulus 

E. 

100  43  24 

380X 

99     8  58 

2788 

97  34 

15 

2775 

95  59 

14 

2762 

20 

Venus 

W. 

III  42  49 

3131 

113  10  21 

31x6 

114  38 

II 

3101 

116     6 

20 

3087 

Saturn 

W. 

162  58  53 

2730 

104  34  53 

27x6 

106  II 

II 

2703 

107  47  47 

2689 ' 

Jupiter 

W. 

40  22  22 

2702 

41  58  59 

2688 

43  35  55 

2675 

45  13 

9 

2f)6o 

a  Arietis 

W. 

28  21   13 

33" 

29  45  II 

324X 

31   10 

32 

3177 

32  37 

9 

3119 

Pollux 

E. 

52  32  48 

2813 

50  58  37 

2805 

49  24 

16 

2798 

47  49 

45 

2791 

Regulus 

E. 

87  59  43 

2694 

86  22  55 

2fflo 

84  45 

48 

a6G6 

83     8 

23 

2652 

21 

Jupiter 

W. 

53  23  57 

3593 

55     3     I 

2580 

56  42 

23 

2568 

58  22 

2 

2555 

a  Arietis 

W. 

40     5  39 

2905 

41  37  52 

2871 

43   10 

48 

2840 

44  44 

24 

28XX 

Regulus 

E. 

74  56  42 

8586 

73  17  28 

2573 

71  37 

56 

2561 

69  58 

7 

2548 

Mars 

E. 

124     4  32 

27*9 

122  29  23 

2755 

120  53 

56 

2741 

119  18 

10 

2728 

22 

Jupiter 

W. 

66  44  36 

2494 

68  25  57 

3484 

70     7 

33 

2472 

71  49 

25 

S462 

a  Arietis 

W. 

•    52  41     I 

2693 

54  17  51 

2672 

55  55 

8 

2653 

57  32 

51 

2^35 

Aldebaran 

W. 

18  33  30 

2487 

20    15      2 

2475 

21  56 

50 

2463 

23  38 

55 

•433 

Regulus 

E. 

6i  34  41 

2487 

59  53  10 

247* 

58  II 

23 

2465 

56  29 

21 

«4S4 

Mars 

E. 

III  15     3 

2665 

109  37  36 

2652 

107  59 

52 

2640 

106  21 

52 

■629 

Spica 

E. 

115     6  56 

2507 

113  25  53 

■496 

III  44 

34 

2484 

no     2 

58 

«472 

" 

Jupiter 

W. 

80   22   25 

2412 

82     5  42 

■403 

83  49 

12 

2305 

85  32 

54 

2387 
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GREENWICH  MEAN  TIME. 

* 

LUNAR  DISTANCES. 

of  the 
onth. 

Name  and  Direction 

nt  Ohtart 

Midnight. 

P.  L. 
of 

XVh 

P.  L. 
of 

XVIIIh 

P.  L. 
of 

XXIh 

p.  L. 
of 

1* 

SJk    \^iJJO%#fc. 

Diff. 

Diff. 

DiflF. 

DiflF. 

e         *         *• 

0        • 

n 

0       t 

n 

0         1 

w 

15 

Saturn 

W. 

48     13     13 

3103 

49  41 

19 

3099 

51     9 

30 

3094 

52  37 

47 

3088 

Aldebaran 

E. 

63     8  59 

3058 

61  39 

58 

3055 

60    ID 

53 

3050 

58  41 

42 

3044 

Pollux 

E. 

106  45  25 

3138 

105  18 

2 

3x34 

103    50 

34 

3x29 

I02    22 

59 

3123 

i6 

Sun 

W. 

112  28  26 

3419 

"3  50 

21 

341X 

115    12 

25 

34Q3 

116    34 

38 

3394 

a  Aquilae 

W. 

79  52  35 

3485 

81   13 

16 

3473 

82  34 

10 

3463 

83  55 

16 

3451 

Venus 

W. 

72  42  54 

3493 

74     3 

26 

3485 

75  24 

7 

3475 

76  44 

59 

3465 

Saturn 

W. 

60     I     3 

3056 

61  30 

7 

3047 

62  59 

21 

3039 

64  28 

45 

3Q30 

Aldebaran 

E. 

51   14     4 

3014 

49  44 

8 

3007 

48  14 

4 

2998 

46  43 

49 

2989 

Pollux 

E. 

95     3   10 

3089 

93  34 

47 

3081 

92     6 

14 

3073 

90  37 

31 

3064 

I? 

Sun 

W. 

123  28  21 

3345 

124  51 

40 

3335 

126  15 

II 

3324 

127  38 

55 

3313 

a  Aquilx 

W. 

90  43  46 

3400 

92     6 

3 

3391 

93  28 

30 

338X 

94  51 

8 

3372 

Venus 

W. 

83  32   II 

34" 

84  54 

15 

3399 

86  16 

33 

3386 

87  39 

5 

3374 

Saturn 

W. 

71   58  35 

2982 

73  29 

10 

297a 

74  59 

58 

2961 

76  31 

0 

2950 

Aldebaran 

E. 

39     9  47 

3943 

37  38 

23 

2932 

36     6 

45 

2921 

34  34 

53 

99x1 

Pollux 

E. 

83  II   14 

30x8 

81  41 

24 

3009 

80  II 

22 

2998 

78  41 

7 

2988 

i8 

a  Aquilx 

W. 

loi  46  41 

3334 

103  10 

13 

3327 

104  33 

53 

3322 

105  57 

39 

3317 

Venus 

W. 

94  35  26 

3307 

95  59 

29 

3294 

97  23 

48 

3279 

98  48 

24 

3265 

Saturn 

W. 

84     9  49 

3890 

85  42 

21 

2877 

87  15 

9 

2864 

88  48 

14 

2832 

Aldebaran 

E. 

26  51   58 

2852 

25  18 

37 

2839 

23  45 

0 

2826 

22    II 

6 

28x4 

Pollux 

E. 

71     6  36 

2935 

69  35 

I 

2934 

68     3 

13 

2913 

66  31 

II 

2902 

Regulus 

E. 

106  58  20 

8853 

105  25 

I 

2840 

103  51 

25 

2828 

102  17 

33 

08x5 

19 

a  Aquilae 

W. 

112  57  38 

3305 

114  21 

44 

3306 

115  45 

48 

3308 

117     9 

50 

3312 

Venus 

W. 

105  55  42 

319X 

107  22 

2 

3177 

108  48 

39 

3x61 

no  15 

35 

3x46 

Saturn 

W. 

96  37  53 

2785 

98  12 

41 

2771 

99  47 

47 

2757 

loi  23 

II 

2744 

Jupiter 

W. 

33  58  53 

2756 

35  34 

18 

2743 

37  10 

I 

2729 

38  46 

2 

2715 

Pollux 

E. 

58  47  34 

2850 

57  14 

II 

2840 

55  40 

35 

2831 

54     6 

47 

2822 

Regulus 

E. 

94  23  56 

2748 

92  48 

20 

2735 

91   12 

26 

2721 

89  36 

14 

2707 

20 

Venus 

W. 

117  34  46 

3072 

"9     3 

30 

3058 

120  32 

31 

3043 

122     I 

51 

1 
3028 

Saturn 

W. 

109  24  41 

2676 

III     I 

53 

2G63 

112  39 

23 

2649 

114  17 

II 

2636 

Jupiter 

W. 

46  50  42 

2647 

48  28 

33 

2633 

50     6 

43 

2620 

31  45 

II 

9607 

a  Arietis 

W. 

34     4  56 

3067 

35  33 

46 

3022 

37     3 

32 

2979 

38  34 

?i 

2940 

Pollux 

E. 

46  15     5 

2785 

44  40 

18 

2781 

43     5 

25 

2777 

41  30 

27 

2775 

Regulus 

E. 

81   30  39 

2639 

79  52 

37 

2626 

78  14 

17 

2612 

76  35 

39 

2599 

21 

Jupiter 

W. 

60     I   59 

a543 

61  42 

13 

2530 

63  22 

44 

25x8 

65     3 

32 

2507 

» 

a  Arietis 

W. 

46  18  37 

2785 

47  53 

25 

3760 

49  28 

46 

2736 

51     4 

38 

2713 

Regulus 

E. 

68  18     0 

a535 

66  37 

35 

2523 

64  56 

54 

23x1 

63   15 

56 

2499 

Mars 

E. 

117  42     7 

2715 

116     5 

47 

2701 

114  29 

9 

2689 

112  52 

H 

2677 

22 

Jupiter 

W. 

73  31  32 

a45i 

75  13 

54 

2441 

76  56 

30 

243X 

78  39 

21 

3422 

a  Arietis 

W. 

59  10  58 

06x9 

60  49 

27 

9602 

62  28 

19 

2587 

64     7 

32 

2573 

Aldebaran 

W. 

25  21  15 

2441 

27     3 

51 

2431 

28  46 

41 

2421 

30  29 

46 

3412 

Regulus 

E. 

54  47     3 

8444 

53     4 

31 

8433 

51    21 

44 

2424 

49  38 

43 

24x5 

Mars 

E. 

104  43  37 

a6i8 

103     5 

7 

2608 

lOI   26 

23 

2597 

99  47 

24 

2587 

Spica 

E. 

108  21     6 

•462 

106  38 

59 

a45x 

104   56 

37 

2441 

103  14 

I 

843X 

23 

Jupiter 

W. 

87  16  48 

2379 

89     0 

53 

2371 

90  45 

10 

2364 

92  29 

37 

2357 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

o§ 

Name  and  Direction   1 

Noon. 

of 

III»» 

ot 

Vlh 

of 

IX^ 

of 

5S 

Q 

of  Object 

DiflE. 

Diff. 

Diff. 

Diff. 

9         1         m 

9            1            » 

• 

m 

0 

t 

0 

23 

a  Arietis 

W. 

65  47     4 

2559 

67  26  55 

.     2546 

69     7 

4 

2534, 

70  47 

30 

2522 

Aldebaran 

W. 

32  13     4 

2403 

33  56  36 

2394 

35  40 

20 

2384 

37 

24 

17 

2376 

Regulus 

E. 

47  55  29 

8405 

46  12     2 

2396 

44  28 

22 

2387 

42 

44 

29 

2380 

Mars 

E. 

98     8  II 

2577 

96  28  45 

2568 

94  49 

6 

2559 

93 

9 

14 

2550 

Spica 

E. 

loi  31   10 

242a 

99  48     6 

24x2 

98     4 

48 

2403 

96 

21 

18 

2394 

24 

Jupiter 

W. 

94  14  14 

2350 

95  59     0 

2344 

97  43 

55 

2338 

99 

28 

59 

2333 

a  Arietis 

w. 

79  13  20 

8475 

80  55     8 

2467 

82  37 

7 

2460 

84 

19 

16 

2454 

Aldebaran 

w. 

46     6  55 

2339 

47  51   58 

2333 

49  37 

9 

2326 

51 

22 

30 

232X 

Regulus 

E. 

34     2  22 

2345 

32  17  28 

2339 

30  32 

25 

2334 

28 

47 

15 

2328 

Mars 

E. 

84  47     2 

25x2 

83     6     5 

2504 

81  24 

58 

2499 

79 

43 

43 

2492 

Spica 

E. 

87  40  54 

2358 

85  56  19 

2351 

84  II 

34 

2346 

82 

26 

41 

8340 

25 

a  Arietis 

W. 

92  52'  0 

2431 

94  34  51 

2428 

96  17  46 

2425 

98 

0 

45 

2424 

Aldebaran 

W. 

60  II     6 

2298 

61  57     8 

2294 

63  43 

16 

229X 

65 

29 

29 

2288 

Mars 

E. 

71    15  32 

2469 

69  33  35 

2465 

67  51 

32 

246X 

66 

9 

24 

2458 

Spica 

E. 

73  40  28 

2319 

71   54  56 

2315 

70     9 

19 

23x3 

68 

23 

38 

23x0 

Antares 

E. 

119  16  21 

8377 

117  32  13 

2371 

115  47 

57 

2366 

114 

3 

33 

2361 

26 

Aldebaran 

W. 

74  21  30 

2378 

76     8     2 

2277 

77  54 

36 

2275 

79 

41 

12 

2274 

Pollux 

W. 

32      2      0 

2538 

33  42  20 

2515 

35  23 

13 

2494 

37 

4 

35 

8476 

Mars 

E. 

57  37  49 

2448 

55  55  22 

2446 

54  12 

53 

2445 

52 

30 

23 

2445 

Spica 

E. 

59  34  30 

2304 

57  48  36 

2303 

56     2 

41 

2304 

54 

16 

47 

2304 

Antares 

E. 

105  20     0 

2344 

103  35     4 

2341 

loi  50 

4 

2339 

100 

5 

2 

2337 

Sun 

E. 

131  23  37 

2627 

129  45  19 

2625 

128     6 

58 

2623 

126 

28 

34 

262X 

27 

Aldebaran 

W. 

88  34  19 

2274 

90  20  56 

S276 

92     7 

31 

8277 

93 

54 

5 

2277 

Pollux 

W. 

45  36  40 

2417 

47  19  50 

2410 

49     3 

10 

2403 

50 

46 

40 

2398 

Mars 

E. 

43  57  46 

2445 

42  15  16 

2447 

40  32 

48 

2448 

38 

50 

21 

2448 

Spica 

E. 

45  27  42 

2313 

43  42     2 

2317 

41  56 

27 

2321 

40 

10 

58 

2325  1 

Antares 

E. 

91   19  30 

2336 

89  34  23 

2337 

87  49 

18 

2338 

86 

4 

14 

2339 

Sun 

E. 

iiS  16     8 

2617 

116  37  36 

26x8 

114  59 

5 

26x8 

113 

20 

34 

2618 

28 

Aldebaran 

W. 

102  46  30 

2285 

104  32  52 

9287 

106  19 

10 

2389 

108 

5 

25 

3291 

Pollux 

W. 

59  25  36 

2383 

61     9  35 

3382 

62  53 

35 

2382 

64  37 

35 

3383 

Regulus 

W. 

22  42  27 

2295 

24  28  34 

2296 

26  14 

39 

3397 

28 

0 

43 

8399 

Antares 

E. 

77  19  30 

2350 

75  34  43 

2354 

73  50 

2 

2357 

72 

5 

25 

3360 

Sun 

E. 

105     8  19 

2G25 

103  29  58 

2G27 

loi  51 

40 

• 

3629 

100 

13 

25 

8631 

29 

Pollux 

W. 

73  17  41 

2384 

75     I  38 

2387 

76  45 

32 

2388 

78 

29 

24 

2389 

Regulus 

W. 

36  50  22 

2309 

38  36     8 

33x1 

40   21 

51 

23x4 

42 

7 

30 

2317 

Antares 

E. 

63  23  48 

a3»3 

61  39  49 

2389 

59  55 

58 

2395 

58 

12 

16 

240X 

Sun 

E. 

92     2  56 

■645 

90  25     2 

2648 

88  47 

12 

2651 

87 

9 

26 

2654 

30 

Pollux 

W. 

87     7  51 

240s 

88  51   19 

8408 

90  34 

42 

2412 

92 

18 

0 

2417 

Regulus 

W. 

50  54  36 

2334 

52  39  46 

2337 

54  24 

51 

2541 

56 

9 

51 

2344 

Antares 

E. 

49  36  17 

2441 

47  53  41 

2450 

46  II 

18 

84G2 

44 

29 

II 

2474 

Sun 

E. 

79     I  48 

2673 

77  24  32 

3678 

75  47 

22 

368x 

74 

10 

17 

2685 

31 

Pollux 

W. 

100  52  55 

2440 

102  35  33 

S44S 

104  z8 

4 

84SO 

106 

0 

27 

2457 

Regulus 

W. 

64  53  29 

2364 

66  37  55 

23G9 

68   22 

14 

2373 

70 

6 

27 

2378 

Sun 

E. 

66     6  20 

27x0 

64  29  53 

27x4 

62  53 

32 

8780 

61 

17 

19 

2725 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCEa 

* 

* 

• 

^4 

P.  L. 

P.L. 

P.L. 

P.L, 

og 

Name  and  Direction   1 

Midnight. 

of 

XVh 

of 

XVIIIh 

of 

XXJi 

I 

of 

r 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

«         r         tt 

e        »        f 

e 

# 

n 

e 

» 

n 

23 

a  Arietis 

W. 

72    28    12 

25x2 

74     9     8 

2502 

75 

50 

19 

2492 

77 

31 

43 

2483 

Aldebaran 

W. 

39     8  26 

2368 

40  52  47 

2360 

42 

37 

19 

2353 

44 

22 

2 

2346 

Regiilus 

E. 

41     0  25 

2372 

39  16  10 

2364 

37 

31 

44 

2357 

35 

47 

8 

2350 

Mars 

E. 

91  29  10 

2541 

89  48  54 

2534 

88 

8 

28 

2525 

86 

27 

50 

2518 

Spica 

E. 

94  37  35 

2387 

92  53  41 

2379 

91 

9 

36 

2371 

89 

25 

20 

2364 

24 

Jupiter 

W. 

lOI     14    II 

2327 

102  59  31 

2323 

104  44 

57 

2319 

106 

30 

29 

23x4 

a  Arietis 

W. 

86     I  34 

2448 

87  44     0 

2443 

89 

26 

34 

2438 

91 

9 

14 

8434 

Aldebaran 

w. 

53     7  59 

2316 

54  53  35 

231Z 

56 

39 

19 

2307 

58 

25 

9 

2302 

Regulus 

E. 

27     I  57 

2324 

25  16  33 

2321 

23 

31 

4 

2318 

21 

45 

31 

23x6 

Mars 

E. 

78     2  19 

2487 

76  20  48 

2482 

74 

39 

9 

8477 

72 

57 

24 

2472 

Spica 

E. 

80  41  40 

2335 

78  56  32 

2331 

77 

II 

17 

2326 

75 

25 

55 

2322 

25 

a  Arietis 

W. 

99  43  46 

2422 

loi  26  49 

2422 

103 

9 

52 

2422 

104 

52 

55 

2422 

Aldebaran 

W. 

67  15  46 

2285 

69     2     7 

2283 

70 

48 

32 

2281 

72 

35 

0 

8279 

Mars 

E. 

64  27   12 

a455 

62  44  56 

2453 

61 

2 

37 

2450 

59 

20 

14 

2449 

Spica 

E. 

66  37  53 

2309 

64  52     6 

2307 

63 

6 

16 

2305 

61 

20 

24 

2304 

Antares 

E. 

112  19     2 

2356 

no  34  24 

2353 

108 

49 

41 

2349 

107 

4 

53 

2346 

26 

Aldebaran 

W. 

81  27  49 

2274 

83  14  26 

2274 

85 

I 

4 

2874 

86 

47 

42 

8274 

Pollux 

W. 

38  46  22 

2460 

40  28  31 

2447 

42 

10 

59 

2436 

43 

53 

43 

2426 

Mars 

E. 

50  47  52 

2445 

49     5  21 

2444 

47 

22 

49 

2444 

45 

40 

17 

2445 

Spica 

E. 

52  30  53 

2305 

50  45     I 

2307 

4« 

59 

12 

2309 

47 

13 

25 

23x1 

Antares 

E. 

98  19  57 

2337 

96  34  51 

2337 

94 

49 

45 

2336 

93 

4 

38 

2335 

Sun 

E. 

124  50     8 

2620 

123   II  40 

26x8 

121 

33 

10 

26x8 

119 

54 

39 

2618 

27 

Aldebaran 

W. 

95  40  38 

2279 

97  27     9 

2280 

99 

13 

38 

2381 

lOI 

0 

5 

2283 

Pollux 

W. 

52  30  17 

2394 

54  14     0 

2391 

55 

57 

48 

2388 

57 

41 

40 

2385  , 

Mars 

E. 

37     7  55 

2450 

35  25  32 

2453 

33 

43 

12 

8455 

32 

0 

55 

2456! 

Spica 

E. 

38  25  35 

8331 

36  40  20 

2336 

34 

55 

13 

2343 

33 

10 

16 

2351 

Antares 

E. 

84  19  12 

2341 

82  34   12 

2343 

80 

49 

15 

8345 

79 

4 

21 

2347 

Sun 

E. 

III  42     4 

2619 

"o     3  35 

2621 

108 

25 

8 

262X 

106 

46 

42 

2624 

28 

Aldebaran 

W. 

109  51  37 

2294 

III  37  45 

2296 

"3 

23 

50 

2299 

115 

9 

51 

2301 

Pollux 

W. 

66  21  36 

2382 

68     5  37 

2381 

69 

49 

39 

2381 

71 

33 

41 

2382 

Regulus 

W. 

29  46  44 

2300 

31  32  43 

2302 

33 

18 

39 

2304 

35 

4 

32 

2307 

Antares 

E. 

70  20  53 

2364 

68  36  27 

2368 

66 

52 

7 

8373 

65 

7 

54 

2378 

Sun 

E. 

98  35   12 

2634 

96  57     3 

2636 

95 

18 

57 

8639 

93 

40 

55 

264  X 

■29 

Pollux 

W. 

80  13   14 

2392 

81  57     0 

239s 

83 

40  41 

2398 

85 

24 

18 

2401 

Regulus 

W. 

43  53-  4 

2320 

45  38  34 

2324 

47 

23 

59 

2326 

49 

9 

20 

2330 

Antares 

E. 

56  28  43 

2408 

54  45  20 

24x5 

53 

2 

7 

2424 

51 

19 

6 

2432 

Sun 

E. 

85  31  44 

2658 

83  54     8 

2661 

82 

16 

36 

.2665 

80 

39 

9 

2669 

30 

Pollux 

W. 

94     I   " 

2420 

95  44  17 

2425 

97 

27 

16 

2429 

•  99 

10 

9 

8434 

Regulus 

W. 

57  54  46 

2348 

59  39  35 

8352 

61 

24 

19 

2356 

63 

8 

57 

2360 

Antares 

E. 

42  47  21 

2487 

41     5  49 

2501 

39 

24 

37 

8517 

37 

43 

47 

8533 

Sun 

£. 

72  33  17 

2689 

70  56  23 

2695 

69 

19 

36 

2699 

67 

42 

55 

2704 

31 

Pollux 

W. 

107  42  41 

2463 

109  24  46 

2470 

III 

6 

41 

8477 

112 

48 

27 

2482 

Regulus 

W. 

71  50  34 

2382 

73  34  34 

8387 

75 

18 

27 

8398 

77 

2 

13 

8398 

Sun 

E. 

59  41   12 

2730 

58     5  12 

2736 

56 

29 

20 

874X 

54 

53 

35 

3747 
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GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


a 
o 

S 
o 
ft 


I 

2 

3 
4 
5 

6 

7 
8 

9 
lo 

iz 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

126 
27 
28 

I  29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


Var.  of 

R.  A. 

fori 

Hour. 


Noon. 


Apparent 
Declination. 


Noon. 


m 
6 


8 
8.60 


h 
20 

20    9  59.09 

20  13  20.48 

20  z6    9.38 

20  18  22.35 


20  19 
20  20 
20  20 
20  20 
2018 

20  16 
20  13 
20  9 
20  5 
20    o 


55.97 

47.03 
52.76 

11.05 

40.82 

22.24 

17.14 

29.13 

3.65 
7.98 


19  54  50.84 
19  49  21.94 

19  43  51.32 
19  38  28.72 
19  33  23.01 


19 
19 
19 
19 
19 

19 
19 
19 
19 
19 


28  41.69 
24  30.66 
20  54.13 

17  54-73 
15  33.68 

13  51.04 
12  46.01  I 

12  17.12 

12  22.50 

13  0.01 


+  xai65 
S^oai 
7.738 
6.313 
4-744 

+   3.035 
+   i.aoo 

-  a739 
a.746 

4.773 

-  6.767 
8.638 

10.335 
11.746 
xa.831 

-  I3.5a8 
13.809 

1J.673 
13.147 
13.276 

-  11.126 

9.764 
8.a6x 
6.680 
5.074 

-  3.485 
1.945 

-  0.476 
+  0.909 

3.301 


-21  25  53.1 
21      2  28.0 

2039     4.5 
20  15  59.8 

19  53  32.8 

-1932  3.3 
19  II  51.8 
18  53  18.4 
18  36  42.2 
18  22  20.0 

— 18  10  25.1 
18  I  6.6 
17  54  28.5 
17  50  29.3 
17  49    2.0 

-  17  49  55.5 

17  52  55.1 

17  57  44-1 

18  4    5.3 
18  II  41.6 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


19  14    7.40 
191542.41 


+  3.399 
+  4.503 


18  20 

18  29 

1839 
1849 

19  o 
19  10 

19  21 

19  31 

19  41 

1950 


17.7 

38.9 
32.6 

47.9 

14.3 

k 

42.9  I 

5-4! 

14.7! 

3.7 
26.3 


19  59  16.7 

20  7  29.7 


+  58.36 
58.63 
58.30 

57.04 
55.06 

+  5a-a4 
48.57 
44.07 
38.83 

32.93 

+  26.57 
19.94 
13.35 

6.74 
+     0.61 

-  4.96 
9.88 

14.08 
17.56 
30.36 

-  M-54 
34.14 
35.36 

35*94 
36.31 

-  36.13 

35.7" 
35.01 

34.03 
33.81 

-  31.35 

-  19.69 


Meridian 
Passage. 


h  in 
I  27.3 
I  27.1 
I  26.5 
I  25.4 
I  23.6 

I  21.2 
I  18.: 
I  14.2 

I  9-5 
I    4.0 

057.8 
o  50.8 
043.1 

0347 
025.9 

o  16.7 

\   0     7.4 

}sa  5«.o 
23  48.7 
23  39.7 
23  31.1 

23  23.0 

23  15.5 
23    8.6 

23    2.3 

22  56.6 

22  51.6 
22  47.1 

2243  3 
22  39.9 
22  37.1 

22  34.7 
22  32.7 


Day  of  the  Month. 


Semidiameter . 
Hot.  Parallax . 


Sth. 


10th. 


3.31     3.80.  4.41 
8.71  !io.oo,ii.6i 

I  I 


lSth.|aOth.'Mth 

I 


4.92    4.99    4,65 
12.9613.16112.26 


SOth. 


rS 

a 

o 


I 
2 

3 
4 
5 


7 
8 

9 
10 


Apparent 

Right 
Ascension. 


Noon. 


Var.  of 

R.  A. 

for  I 

Hour. 


Noon. 


h  m  s 
19  15  42.41 
19  17  42.81 
19  20  6.49 
19  22  51.43 
19  25  55.77 

19  29  17.78 

19  32  55-87 
19  36  48.63 

19  40  54.70 

19  45  12.88 


11  19  49  42.09 

12  19  54  21.36 

13.  1959    9.79 

14  20    4    6.56 

15  20    9  10.96 


16 

17 
18 

19 
20 


20 
20 
20 
20 
20 


419 
11.04 


21  20 

22  ;  20 

23  20 

24  20 

25  21 


14  22.32 

19  4ao5 
25    3.60 

30  32.49 
36    6.28 

41  44,58 
47  27.03 
53  13.31 
59  3.13 
4  56.25 


26  21  10  52.43 

27  21  16  51.49 

28  21  22  53.24 

29 !  21  28  57.55 


30 


21  35  4.29 


31 '  21  41  13.35 

32     21  47  24.65 


s 
+   4.503 
5-516 

6.443 
7.389 
8.060 

+  8.763 
9.403 

9.985 
10.513 

10.994 

+  "-433 
11.833 

13.197 
12.539 
13.833 

+  13.110 
13.363 
23.596 
13.809 
14.005 

+  14. 185 
14.351 
14.504 
14.646 

14.779 

+  14.903 
15.018 
15.137 
15.331 
15.330 

+  15.425 
+  i5.5»6 


Apparent 
Dechnation. 


Noon. 


20  7  29.7 
20  15  0.5 
23  21  45.0 
20  27  39.0 
20  32  39.3 

20  36  42.7 
20  39  46.3 

20  41  47.7 
20  42  44.9 
20  42  35.8 

20  41  18.8 
20  38  52.3 

20  35  15.1 
20  30  26.1 
20  24  24.3 

20  17  8,7 
20    8  38.7 

9  58  53.7 
9  47  530 
9  35  36.3 

9  22    3.2 

9  7  13.3 
8  51    6.4 

8  33  42.3 
8  15    0.9 

7  55    1.9 

7  33  45.4 

7  "  ".3 

6  47  19.5 
6  22  TO.  I 

5  55  43.1 
5  27  58.6 


Var.  of 

Decl. 

for  1 

Hour. 


Noon. 


-  19-69 
17-85 

15.82 
13.65 

XI.  35 

-  8.94 
6.37 
3-7* 

—  I.OX 

+   1.78 

+   4-65 

7.57 

10.54 

13.55 


Meridian 
Passage. 


h     m 
22  32.7  I 
22  31.2 
22  30.0 
22  29.1  ' 
22  28.5 

22  28.2 
22  28.1 
22  28.2  i 
22  28.6  I 

I 

22  29.1 

22  29.8  I 
22  30.7  I 
22  31.7 
22  32.8 


X6.61      22  34.1 

+  19.70  I  22  35.4 
33.81  22  36.8 
35.95  22  38.4 
39.11  22  40.0 
32.29.    22  41.7 


+   35.48 
38.68 


22  43-4 


22  45.3 
41.91 ,  22  47.2 
45.11  22  49.1 
48.34  '  22  51. 1 

+  51-57,  22  53.1 
54.80  22  55.2 
58.04  22  57.4 
61.28  22  59.5 
64.53     23      1.7 

+   67.74     23     4.0 
+   70.97  1  23     6.3 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


4th.      9th. 


3.77 
994 


3.44 
9.06 


14th.  >  19th. .  S4th. 


i9th. 


3.18     2.98     2.82 


2.70 


8.38,  7.85  _  7.43,  7.1 1 


Note.— The  sign  -f  indicates  north  declinations;  the  sign  —  indicates  south  decUnationa. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

1 

s 

o 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  X 
Hoar. 

Meridian 
Passage. 

• 

g 
0 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

Noon. 

Neon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

h    m      s 

s 

e       *        M 

m 

h     m 

h    m      s 

s 

0         1         n 

H 

h    m 

I 

21  35    4-29 

+  15.330 

—  16  22  10. 1 

+     64.5a 

23     1.7 

I 

I     4  12.97 

+  18.484 

+   6  28  47. 1 

4*  X42.22 

0  26.6 

2 

21  41  13.35 

15.425 

15  55  43.1 

67.74 

23    4-0 

2 

I  II  36.83 

18.499 

7  25  33-9 

X4i.6o>     0  30.1  l| 

3 

21  47  24.65 

15.516 

15  27  58.6 

70.97 

23    6.3 

3 

I  19    0.64 

18.479 

8  21  59.8 

140.47 

0  33-5  ' 

4 

21  53  38.12 

15.606 

14  58  56.7 

74.19 

23    8.6 

4 

I  26  23.53 

X8.422 

9  17  52.2 

X38.80 

037.0 

5 

21  59  53-72 

15.694 

14  28  37.4 

77-41 

23  II.O 

5 

I  33  44-55 

x8.32x 

10  12  58.0 

136.59  '     0  40.4 

1 

6 

22    6  II. 41 

+  15.780 

-1357      I-I 

+   8a62 

23  13-3 

6 

I  41    2.59 

+  X8.X74 

+  11    7    3.9 

+  X33.80      0  43.7  1 

7 

22  12  31.17 

X5.866 

1324     7.8 

83.82 

23  15-8 

7 

I  48  16.52 

17.978 

II  59  56.2 

X30.47  1     0  47.0 

8 

22  18  53.01 

X5»953 

12  49  57.8 

87.01 

23  18.2 

8 

I  5525.11 

17.739 

12  51  22.0 

X26.S9  1     0  50.3 

9 

22  25  16.94 

16.041 

12  14  31.3 

90.19 

23  20.7 

9 

2    2  27.09 

17.437 

13  41    8.6 

122.21       0  53.4 

lO 

22  31  42.97 

X6.X49 

II  37  48.7 

93.35 

23  23.2 

10 

2    9  21.16 

X7.070 

1429    4.3 

117.37      0  56.3 

II 

22  38  1 1. 16 

+  26.220 

-  10  59  50.4 

+   96.50 

23  25.8 

II 

2  16    6.05 

+  16.661 

+  15  1458.5 

+ 112.09      0  59-1 

12 

22  44  41-55 

16.313 

10  20  36.8 

99.64 

23  28.4 

12 

2  22  40.49 

X6.200 

15  58  41-7 

106.46      ] 

1.7 

13 

22  51  14.21 

16.409 

9  40    8.2 

102.74 

23  31.1 

13 

2  29    3.26 

15.689 

16  40    6.0 

100.52  1     ] 

:    4.2 

M 

22  57  49.20 

16. 508 

8  58  25.5 

105.81 

23  33.8 

M 

2  35  13.20 

15-131 

17  19    4.6 

94.3a      1 

6.4 

15 

23    4-26.61 

z6.6xo 

8  15  29.3 

X08.86 

23  36.5 

15 

2  41    9.21 

14.529 

17  55  32.1 

87.94 

] 

8.4 

1 

i6 

23  II    6.53 

+  16.7x7 

-  7  31  20.5 

+  XXX.87 

23  39.3 

16 

2  46  50.25 

+  X3.884 

+ 18  29  24.4 

+  81.40'    ] 

10. 1 

17 

23  17  49.06 

16.818 

6  46    0.0 

XX4.83 

23  42.1 

17 

2  52  15-35 

X3.201 

19    0  38.4 

74.75         3 

1 1.6 

i8 

23  24  34.29 

X6.942 

55929.1 

117.73 

23  44.9 

18 

2  57  23.63 

X2.482 

19  29  12.0 

68.04         1 

12.8 

19 

23  31  22.31 

X7.060 

5  "  49.3 

iao.57 

23  47-8 

19 

3    2  14.24 

11.730 

1955    4-1 

61.30        ] 

13-6 

20 

23  38  13.22 

X7.182 

423    2.1 

"3.34 

23  50.8 

20 

3    646.42 

10.947 

20  18  14.1 

54.53         3 

'  14.2 

21 

2345    7-IO 

+  X7.308 

-    3  33    9^8 

+  X26b0I 

23  53.8 

21 

3  10  59.47 

+  10.136 

+  20  38  41.7 

+    47.77         3 

:  14-5 

22 

2352    4-03 

17-436 

2  42  14.5 

X28.57 

23  56.9 

22 

3  14  52.74 

9.299 

20  5627.3 

41.03         1 

14.4 

23 

23  59    4-o6 

17.566 

I  50  19-3 

131.00 

•                  m 

23 

3  18  25.65 

8.440 

21  11  31.4 

34.3a         1 

'  14.0 

24 

0    6    7.20 

17.696 

0  57  27.6 

133. a8 

0     0.0 

24 

3  21  3769 

7.560 

21  23  54.8 

27.64         1 

132 

25 

0  13  13.47 

17.826 

-  0    343.3 

135-38 

0     3.2 

25 

3  24  28.41 

6.664 

21  33  38.3 

21.00         ] 

12.1 

1 

26 

0  20  22.82 

+  17.953 

+   0  50  49.0 

+  i37.a7 

0     6.4 

26 

3  26  57.47 

+    5.755 

+  21  40  42.9 

+     14.40         1 

:  10.7  1 

27 

027  35-14 

X8.073 

I  46    4.0 

138.93 

0     9.7 

27 

329    4-59 

4.837 

21  45    9.7 

7.84'      ] 

:    8.8 

28 

0  34  50.28 

X8.X86 

2  41  55-3 

Z40.30 

0  13.0 

28 

3  30  49.63 

3.916 

21  47    0.0 

+      1-35       1 

6.6 

29 

0  42    8.00 

X8.288 

3  38  15-8 

141.36 

0  16.3 

29 

3  32  12.56 

2.996 

21  46  15.2 

-     5-07 

] 

:    4.0 

30 

0  49  27.98 

18.37a 

4  34  57-5 

142.06 

0  19.7 

30 

g|p.Jio 

2.084 

21  42  57.4 

XI.40       ] 

:     I.I 

31 

0  56  49.81 

+  18.442 

+   5  31  51-3 

+ 143.36 

0  23.2 

31 

3  33  52.^3 

+    X.X89 

+  21  37    8.8 

—    17.62 

057.8 

32 

I    4  12.97 

+  18.484 

+  6  28  47.1 

+  X42.22 

0  26.6 

32 

3  34  10-73 

+   0.316 

+  21  28  52.6 

-    23.70 

0  54.2 

Day  of  the  Month.         Sth.    10th. 

1 
15th.   20th. 

1 

wth.  aothy^D 

ay  of  the  Month. 

4th. 

0th. 

14th. 

10th. 

24th. 

1 
20th. 

,    " 

1* 

M 

m 

**       1          n 

m 

•* 

w 

1* 

M 

Semidiameter     .     . 
Hor.  Parallax     .     . 

2.60 
6.86 

2.53 
6.67 

2.48 
6.54 

2.46 
6.49 

2.47  2.53 

6.52  1  6  67 

1 

Sei 
He 

midiameter     .    . 
>r.  Parallax     .    . 

2.66 
7.01 

3.88 
758 

3.20 

8.44 

3.64 
9.60 

4 
II 

.18 
.01 

4.78 
12.60 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indie 
tiona  are  decreasing.    The  sign  —  indicates  that  north  de 

ates 
dim 

that  north  declinations  are  incre 
itions  are  decreasing  or  south  dec 

asing 
linatio 

or  south 
ns  increa 

dec 
sinf 

:lina- 
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GREENWICH  MEAN  TIME. 

MAY. 

JUNE. 

4 

g 

s 

o 
Q 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

% 

0 

1 

Apparent 
Ascension. 

Var.of 
R.A. 
forx 

Hour. 

Apparent 
DecunatioiL 

Var.of 

DecL 

forx 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 

s 

0       •      »• 

M 

h    m 

h    m     8 

8 

0          *           «r 

n 

h    m 

I 

3  33  52.73 

+  1.189 

+  21  37    8.8 

—   17.62 

057.8 

I 

3    950.50 

+  4.609 

+  1343    6.2 

+  16.58 

22  29.8 

2 

3  34  10.73 

+  0.316 

21  28  52.6 

23.70 

054.2 

2 

3  II  49.03 

5.267 

13  50  43.6 

2X.5O 

22  28.1 

3 

3  34    8.14 

-0.525 

21  18  12.6 

29.60 

0  50.2 

3 

3  14    3.23 

5.915 

14    0  16.4 

26b  19 

22  26.7 

4 

3  33  45-86 

X.324 

21    5  13.8 

35.26 

045-9 

4 

3  16  32.90 

6.555 

14  II  38.8 

30.64 

22  25.4 

5 

3  33    4-97 

2.073 

20  50    2.4 

40.64 

041.2 

5 

3  19  17.81 

7.X86 

14  24  44.9 

34.83 

22  24.5 

!   6 

3  32    6.82 

—  2.76a 

+  20  32  46.0 

-45.67 

036.3 

6 

3  22  17.76 

+  7.809 

+ 14  39  28.6 

+  38.76 

22  23.8 

7 

3  30  52.94 

3.381 

20  13  33.8 

50.27 

0  31.2 

7 

3  25  32.59 

8.425 

14  55  43-5 

42.42 

22  23.3 

8 

32925.15 

3-9«a 

19  52  36.9 

54.38 

0  25.8 

8 

3  29    2.12 

9-035 

15  13  23.2 

45.83 

22  23.1 

9 

3  27  45-37 

4.378 

19  30    8.0 

57.93 

0  20.2 

9 

3  32  46.22 

9.640 

15  32  21.4 

48.96 

22  23.1 

lO 

3  25  55.76 

4-741 

19    621.5 

60.84 

014.5 

10 

3  36  44.81 

ia242 

15  52  31.4 

5I.8X 

22  23.4 

II 

3  23  58.59 

-5.007 

+  . 

18  41  33.3 

-63.04 

0    8.6 

II 

3  40  57.82 

+  XO.842 

+  16  13  46.2 

+  54-38 

22  23.9 

12 

3  21  56.21 

5.174 

[8  16    0.9 

64.52 

0    1.1 

{S8    ft6.  « 

12 

3  45  25.20 

X1.440 

16  35  59.3 

56.66 

22  24.6 

13 

3  19  51.02 

5.241 

[7  50    2.6 

65.2X 

23  50.6 

13 

350    6.95 

12.039 

1659    3.7 

58.65 

22  25.6 

H 

3  17  45.44 

5.209 

17  23  57-4 

65.09 

23  44.6 

14 

3  55    3.09 

X2.640 

17  22  52.3 

60.34 

22  26.8 

15 

3  15  41-76 

5.08a 

[658    4.5 

64.17 

23  38.7 

15 

4    0  13.67 

13.242 

17  47  17.7 

6X.72 

22  28.2 

i6 

3  13  42.23 

-4.864 

+  : 

[6  32  42.9 

-62.48 

23  32.9 

16 

4    5  38.75 

+  13.849 

+  18  12  12.4 

+  62.78 

22  29.9 

17 

3  "  48.94 

4.563 

[6    8  10.9 

60.09 

23  27.2 

17 

411  18.44 

14.459 

18  37  28.5 

63.51 

22  31.9 

Ii8 

3  10    3.81 

4.X86 

15  44  45.5 

56.94 

23  21.7 

18 

4  17  12.83 

15.074 

19    2  57.9 

63.89 

22  34.1 

:'9 

3    828.57 

3.741 

[5  22  42.5 

53.21 

2316.4 

19 

4  23  22.03 

15.693 

19  28  32.1 

63-90 

22  36.5 

20 

3    7    4.71 

3.238 

c5    2  15.8 

48.94 

23  II.3 

20 

42946.14 

X6.316 

1954    2.0 

63-53 

22  39.2 

21 

3    553.54 

-2.686 

+  ] 

^4  43  37.3 

-44.20 

23     6.4 

21 

4  36  25.22 

+  X6.941 

+  20  19  18.3 

+  62.76 

22  42.2 

22 

3    456.13 

a.092 

[4  26  57.2 

39.09 

23      1.7 

22 

4  43  19.34 

17.568 

20  44  II. I 

6X.56 

22  45.4 

23 

3    413-37 

1.466 

[4  12  23.2 

33.70 

22  57.3 

23 

4  50  28.47 

X8.192 

21    8  29.9 

59*92 

22  48.9 

,24 

3    3  45-94 

0.8x6 

^4    0    1.3 

28.  XO 

22  53.2 

24 

4  57  52.54 

X8.812 

21  32    3.8 

57.83 

22  52.6 

25 

3    334.32 

-O.X49 

^3  49  55.5 

22.36 

2249.3 

25 

5    531.38 

19-421 

21  54  41.7 

55.25 

22  56.5 

26 

3    3  38.86 

+  a529 

+  1 

^3  42    8.3 

-16.57 

22  45-7 

26 

5  13  24.70 

+  90.018 

+22  16  11.6 

+  52.17 

23     0.7 

27 

3    359.78 

X.2X5 

:3  36  40.2 

XO.78 

22  42.4 

27 

5  21  32.09 

20.594 

22  36  21.7 

48.59 

23     5.x 

28 

3    437.18 

1.902 

[3  33  30.6 

-    5.03 

22  39.4 

28 

5  29  53.00 

21.143 

22  54  59.7 

44.49 

23    9-7 

29 

3    531.05 

a.587 

3  32  37.8 

+  0.6X 

22  36,6 

29 

5  38  26.67 

ax.657 

23  II  53.6 

39-9Z 

23  14.6 

30 

3    641.32 

3.268 

3  33  58.7 

6.XI 

22  34.1 

30 

5  47  Z2.2I 

9a.x3o 

23  26  51.6 

34.84 

23  19.6 

31 

3    8    7.86 

+  3-942 

+  1 

^3  37  29.6 

+  ".44 

22  31.8 

31 

556  8.52 

+  22.554 

+  233942.4 

+  29.32 

23  24.7 

32 

3    950-50 

+  4.609 

+  ] 

3  43    6.2 

+  16.58 

22  29.8 

32 

6    5  14-35 

+  22.921 

+23  50  15.7 

+  23.39 

23  3ao 

Day  of  the  Month. 

4th. 

•• 

5-37 
14.17 

9th. 

14th. 

19th. 

1* 

J    5.93 
\  15.64 

24th. 

29th. 

i3-d 

Day  of  the  Month. 

8d. 

8th. 

18th. 

18th. 

88d. 

88th. 

Sei 
Ho 

nidiameter  . 
r.  Parallax  . 

•           • 
• 

5.84 
15-39 

6.0; 
15.92 

H 

5.58 
14.70 

Sei 
He 

midiameter .    .     . 
ir.  Parallax .    .    . 

H 

4.58 
12.08 

4.10 
10.80 

3.66 
9.67 

H 

3.30 
8.70 

3.00 
7.89 

2.76 
7.28 

NoTS.— The  aiRn  +  indicates  north  declinations; 

the  sign .-  indicates  south  declinatlona 
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1 

GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Hoar. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

a 

0 

S 

0 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.A. 
fori 
Hour. 

Apoarent 
Declination. 

Var.  of 
DecL 
for  I 
Hour. 

1 

Meridian 
Passage. 

Noon. 

Noon. 

— 

Noon 

• 

•f 

Noon. 

Noon, 

Noon, 

Noon. 

Noon. 

h   m     8 

s 

e       » 

99 

h     m 

h    m     s 

s 

0             t               M 

n 

h    m 

I 

556    8.52 

+  a«.554 

+  233942.4 

+  29.3a 

23  24.7 

I 

zo    9  12.69 

+ 14.687 

+  12  17  31.8 

—  100.31 

c  30.7 

2 

6    5M-35 

22.931 

23  50  15.7 

a3.39 

23  30.0 

2 

10  15    0.87 

14.329 

II  37  20.9 

100.58 

^  32.5 

3 

6  14  28.24 

23.226 

23  58  22.4 

17.11 

23  35.5 

3 

10  20  40.52 

13.976 

1057    5.4 

100.69 

^  34-2 

4 

6  23  48.64 

23.46a 

24    354.6 

XO.53 

23  41.0 

4 

10  26  11.78 

13.630 

10  16  48.9 

100.65 

[35.8 

5 

6  33  1388 

23.628 

24    646.3 

+    3.74 

23  46.5 

5 

10  31  34.78 

13.288 

9  36  35.2 

100.46 

^  37.2 

6 

6  42  42.22 

+  23.721 

+  24    6  52.9 

—    3.20 

23  52.1 

6 

10  36  49.62 

+ 12.950 

+   8  56  28.0 

—  10O.H 

[38.5 

7 

6  52  11.90 

23.740 

24    4  12.4 

10.19 

23  57-7 

7 

10  41  56.39 

12.615 

8  16  30.8 

99.62 

c  39.7 

8 

7    I  41.20 

23.G90 

23  58  44.3 

17.15 

•           • 

8 

10  46  55.14 

12.281 

73647.1 

98.99 

140.7 

9 

711    8.47 

a3»«72 

23  50  30.1 

24.01 

0    3.2 

9 

10  51  45.91 

11.949 

6  57  20.5 

98.21 

t  41,6 

lO 

7  20  32.15 

23.39a 

23  39  33.0 

30.71 

0    8.7 

10 

10  56  28.69 

X1.616 

6  18  14.3 

97.28 

C42.4 

11 

7  29  50.82 

4-23.156 

+  232557.8 

-  37.  X9 

0  14.0 

11 

II     I    3.45 

+  11. 281 

+   53932.1 

—  96.21 

[43.0 

12 

7  39    3-23 

22.871 

23    9  50.2 

43.39 

019.3 

12 

II    5  30.13 

10.942 

5    I  17.5 

94.99 

t  43.5 

13 

748    8.28 

22.544 

22  51  17.5 

49.a8 

024.5 

13 

II    9  48.63 

10.599 

4  23  34.0 

93.61 

t  43.9  1 

M 

7  57    5-04 

22.t8l 

22  30  27.5 

54.83 

029.5 

14 

It  13  58.82 

10.249 

3  46  25.5 

92.07 

[  44.1 

15 

8    552.7s 

21.79X 

22     7  28.5 

60.02 

034.4 

15 

11  18    0.52 

9.891 

3    955.9 

90.37 

t  44-2  j 

1 

i6 

8  14  30.84 

+  21.379 

+  21  42  29.1 

-  64.86 

039.1 

16 

"  21  53.53 

+  9.524 

+   2  34    9.1 

-  88.50 

[  44.1 

17 

8  22  58.83 

aO.951 

21  15  38.2 

69- 3a 

0  43.6 

17 

II  25  37.59 

9.145 

I  59    9.4 

86.44 

c  43.9 

i8 

8  31  16.41 

20.512 

2047     4.5 

73.43 

047.9 

18 

II  29  12.41 

8.754 

I  25    1.4 

84.19 

f  43.5 

19 

83923.35 

20.066 

20  16  56.6 

77.18 

0  52.1 

19 

II  32  37-65 

8.347 

0  51  49.7 

81.74 

[43.0 

20 

8  47  19.57 

19.619 

19  45  22.7 

80.59 

0  56.1 

20 

II  35  52.92 

7.922 

+   0  19  39.4 

79.07 

f  42.3 

21 

855    5.04 

+  19.171 

+  19  12  30.9 

-  83.67 

059.9 

21 

II  38  57.77 

+  7.478 

—   on  24.1 

-  76.17 

[  41.4  ' 

22 

9    2  39.80 

18.726 

18  38  28.9 

86.44 

I    3.6 

22 

II  41  51.71 

7.013 

0  41  14.8 

73.01 

[  40.3 

23 

9  10    3.94 

18.286 

18     3  24.1 

88.91 

I    7.0 

23 

II  44  34.19 

6.523 

I    946.5 

69.59 

f  39.1 

24 

9  17  17.60 

17.853 

17  27  23.2 

91.11 

I  10.3 

24 

II  47    4.61 

6.007 

I  36  52.6 

65.87 

t  37.6 

25 

9  24  20.94 

17.437 

16  50  32.9 

93.04 

I  13.4 

25 

II  49  22.31 

5.463 

2    2  25.7 

61.83 

[  36.0 

26 

9  31  14.17 

+  17.010 

+  16  12  59.3 

-  94.7a 

I  16.4 

26 

II  51  26.57 

+  4.887 

—    2  26  17.9 

-  57.45 

t  341 

27 

9  37  57-48 

16.601 

15  34  48.2 

.     96.17 

I  19.2 

27 

II  53  16.61 

4.278 

2  48  20.6 

52.71 

c  32.0  , 

28 

9  44  31.09 

16.201 

1456    5.1 

97.39 

I  21.8 

28 

II  54  51.63 

3.634 

3    824.7 

47.56 

[  29.6 

29 

9  50  55.21 

15.810 

14  16  55.1 

98.41 

T  24.2 

29 

II  56  10.75 

2.953 

3  26  20.3 

4X.98 

[  27.0 

30 

9  57  10.05 

15.428 

13  37  23.2 

99.22 

I  26.5 

30 

11  57  13.08 

a.235 

3  41  56.9 

35.97 

[  24.1 

31 

10    3  15.81 

+  X5.O54 

+ 12  57  34.0 

-  99.85 

I  28.7 

31 

"  57  57-73 

+  X.479 

~   3  55    3.3 

-  29.48 

[  20.8 

32 

10    9  12.69 

+  14.687 

+  12  17  31.8 

— 100.31 

I   30.7 

32 

II  58  23.80 

+  0.687 

-  4    5  28.0 

-  22.49 

C17.3 

Day  of  the  Month. 

8d. 

8th. 

18th. 

18th. 

2Sd. 

28th. 

Da 

ly  of  the  Month. 

8d. 

7th. 

12th. 

17th. 

28d. 

27th. 

n 

m 

n 

M 

n 

ft 

H 

n 

H 

M 

»» 

w 

Se 

midiameter  .     . 
}r.  Parallax  .     . 

2.60 

6.86 

2.52 
6.64 

2.51 
^.60 

2.54 
6.71 

2. 

6. 

63 
92 

2.74 
7.22 

Set 
He 

[nidiameter 
ir.  Parallax    . 

2.88 
7-59 

3.05 
8.04 

3.25 
8.57 

3.50 
9.22 

3.79 
9.98 

413 

10.89 

Tl 

le  sign  +  prefixed  to  the  hourly  change  of  doclinati 
ore  decreasing.    The  sign  —  indicates  that  n< 

on  indicates  tl; 
Drth  decUnatio 

lat  north  declinations  are  increasing  or  s 
ns  are  decreasing  or  south  declinations 

oiith  declinations 
increasing. 
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GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

i 

o 

o 

cc 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  z 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

a 

0 

S 

0 

ca 
Q 

Apparent 
AscensioxL 

Var.  of 
R.  A. 
for  X 
Hour. 

Apparent 
DeciinatioiL 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

Noon. 

NOOM. 

Noom. 

Noon. 

Noon. 

Noon. 

Noon, 

No^n. 

h    m      8 

'  8 

e      t        ft 

99 

h    m 

h    m      8 

s 

n       t         u 

tt 

h    m 

I 

II  58  23.80 

+    0.687 

-  4    5  28.0 

-23.49 

I  17.3 

I 

II  25  10.74 

+  9.524 

+   5    449.0 

-  32.27 

22  46.1 

2 

II  58  30.43 

—   a  140 

4  12  58.7 

14.99 

I  13.5 

2 

II  29  11.62 

10.531 

4  49  51.0 

42.54 

22  46.5 

3 

II  58  16.85 

0.997 

4  17  23.2 

-  6.97 

I     9.3 

3 

II  33  35-32 

11.425 

4  30  53.2 

52.25 

22  47.3 

4 

II  57  42.38 

X.879 

4  18  29.2 

+    1-55 

I     4.8 

4 

II  38  19.16 

12.209 

4    8  14.5 

60.94 

22  48.4 

5 

II  5646.55 

a.  777 

416    5.1 

20.53 

059.9 

5 

II  43  20.52 

12.886 

3  42  14.9 

68.89 

22  49.7 

6 

II  55  29.08 

-   3.678 

—  4  10    0.4 

+  19.9a 

054.7 

6 

II  48  36.90 

+  13.463 

+   3  13  14.7 

-  75.99 

22  51.2 

7 

II  53  50.12 

4.568 

4    0    6.4 

29.63 

049.1 

7 

II  54    6.00 

13.947 

2  41  34.0 

82.26 

22  52.9 

8 

II  51  50.03 

5.43a 

3  46  16.9 

39.5a 

043.2 

8 

1 1  59  45.70 

14.348 

2    7  32.4 

87.73 

22  54.8 

9 

II  49  29.78 

6.245 

3  28  29.2 

49.44 

0  36.9 

9 

12    5  34-11 

24.674 

I  31  28.9 

92.44 

22  56.8 

|io 

II  46  50.84 

6.985 

3    645.3 

59.17 

0  30.4 

10 

12  II  29.55 

14.936 

0  53  40.9 

96.44 

22  58.8 

1  II 

114355-29 

-   7.625 

-2  41  12.8 

+  68.45 

023.5 

II 

12  17  30.58 

+  15. 14 1 

+  0  14  24.9 

-  99.78 

23     I.O 

12 

II  40  45.86 

8.138 

2  12    5.7 

77.00 

0  16.4 

12 

12  23  35.96 

15.299 

—  0  26    3.9 

202.52 

23    3-2 

1^3 

II  37  25.91 

8.496 

I  3945.1 

84.52 

0    9.2 

13 

122944.63 

15.417 

I    731.7 

204.72 

23     5.4 

M 

II  3359.45 

8.677 

I    439.2 

90.72 

50     1.9 

}88    M.4 

14 

12  35  55-74 

15.503 

I  49  46.1 

106.41 

23     7.7 

15 

II  3030.99 

8.660 

—  0  27  23.6 

95.29 

23  47.1 

15 

12  42    8.55 

15.56X 

2  32  35.8 

207.66 

23  lO.O 

i6 

II  27    5-45 

-   8.430 

+  0  II  20.1 

+  98.02 

23  39-9 

16 

12  48  22.50 

+  15.598 

-   3  15  50.9 

- 108.53 

23  12.3 

,17 

II  23  48.05 

7.984 

0  50  45.4 

98.74 

23  33.0 

17 

12  54  37.12 

15.618 

3  59  22.3 

109.04 

23  14.6 

,i8 

1 

II  20  43.93 

7.325 

I  30    31 

97.36 

23  26.3 

18 

13    0  52.08 

15.626 

4  43    2.2 

109.24 

23  16.9 

19 

II  17  58.13 

6.46X 

2    8  22.9 

93.93 

23  20.0 

19 

13    7    7.09 

25.624 

5  26  43.6 

20$).  16 

23  19.2 

20 

II  15  35.28 

5.414 

2  44  55.9 

88.50 

23 14. 1 

20 

13  13  21.97 

25.625 

6  10  20.2 

208.85 

23  21.5 

21 

II  13  39.51 

—  4.aii 

+  3  18  56.8 

+  81.28 

23  8.7 

21 

13  19  36.58 

+  25.60a 

-  6  53  46.6 

—  108.32 

23  23.8 

22 

II  12  14.15 

a.883 

3  49  44.9 

72-49 

23    3-9 

22 

132550.85 

15.587 

7  36  57.8 

107.59 

23  26.1 

23 

II  II  21.88 

—   1. 461 

4  16  45.9 

62.40 

22  59.7 

23 

1332    4-73 

25.570 

8  19  49.6 

206.70 

23  28.4 

24 

II  II    4.47 

+  0.017 

4  39  32.3 

51.32 

22  56.0 

24 

13  38  18.22 

15.554 

9    2  18.0 

205.65 

23  30.7 

25 

II  II  22.89 

1.518 

4  57  43.5 

39-52 

22  53.0 

25 

134431.35 

25.540 

9  44  19.7 

104.47 

23  33-0 

26 

II  12  17.30 

+  3.012 

+  511    5.9 

+  27.30 

22  50.5 

26 

135044-16 

+  25.528 

—  10  25  51.6 

-  203.27 

23  35.2 

27 

II  13  47.17 

4.469 

5  19  32.5 

24.90 

22  48.6 

27 

13  56  56.72 

25.519 

II    6  51.0 

XOI.76 

23  37.5 

28 

II  15  51.33 

5.866 

523    1.8 

+  2.57 

22  47.3 

28 

14    3    9-II 

15.524 

II  47  15-4 

100.25 

23  39.8 

29 

II  18  28.10 

7.X83 

5  21  38.1 

-  9.49 

22  46.4 

29 

14    9  21.40 

25.512 

12  27    2.5 

98.66 

23  42.0 

30 

II  21  35.37 

8.406 

5  15  29.7 

2x.xa 

22  46.0 

30 

14  15  33-71 

X5.515 

13    6  10.3 

96.98 

2344.3 

31 

II  25  10.74 

+  9.524 

+  5    449.0 

-32.X7 

22  46.1 

31 

14  21  46.13 

+  25-522 

-134436.8 

-    95.22 

23  46.6 

32 

II  29  11.62 

+  ia53i 

+  4  49  51.0 

-42.54 

22  46.5 

32 

14  27  58.75 

+  15.532 

—  14  22  20.3 

-    93.39 

23  48.9 

1 

Day  of  the  Mon 

th. 

1st. 

6th. 

11th. 

m 

16th. 

81st 

26th. 

Day  of  the  Month. 

1st 

6th.     11th. 

ir         1       ir 

16th 

.    81st  26th. 

1 

1           1 

81st 

M 

m 

*# 

W             1         M 

#• 

Sei 
He 

nidiameter  . 
ir.  Parallax  . 

• 

•  • 

•  • 

4.52 
11.92 

4.91 
12.95 

5.1c 
13.67 

)   5-15 
r  13.58 

4.73 
12.47 

4.10 
10.81 

Semidiameter . 
Hor.  Parallax . 

3.51 
9.26 

3 

8 

.07!  2.77 
.08   7.29 

2.5: 
6.7; 

7    2.45    2.37 

r  6.44  6.24 

2.33 
6.13 

Note.— The  sign  -f  Indicates  north  declinations;  the  sign  —  indicates  sou 

th  declinfl 

Ltions. 

» 
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GREENWICH  MEAN  TIMK 

NOVEMBER. 

DECEMBER. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.  A. 
fori 

Hour. 

Apparent 
Decimation. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

4 

a 

0 

"S 

1 

Apparent 
Ascension. 

Var.  of 

R.A. 

fori 

Hour. 

Apparent 
DecunatioxL 

Var.  of 

DecL 

fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

NOOH» 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h  m       s 

s 

0          t          n 

n 

h     m 

h  m       s 

s 

0       t       tf 

n 

h     m 

I 

14  27  58.75 

+  X5.53a 

-  14  22  20.3 

-  93.39 

23  48-9 

I 

17  40  16.30 

+  16.140 

-2541  58.1 

—  11.39 

[     0.7 

2 

14  34  11.68 

15-547 

14  59  19.0 

91.49 

23  5I-I 

2 

17  46  42.40 

16.030 

25  45  46.2 

7.71 

; 

E     3«2 

3 

14  40  25.03 

15. 566 

15  35  31.4 

89.53 

23  53-4 

3 

1753    5-53 

15.893 

25  48    8.1 

4-12 

I     5.7 

4 

14  46  38.89 

15.590 

16  10  56.0 

87.51 

23  55-7 

4 

17  59  24.99 

15-723 

2549    3-3 

-  0.49 

[    8.1 

5 

14  52  53.36 

15.617 

16  45  31.3 

85.42 

23  58.0 

5 

18    5  39-97 

15.518 

25  48  31.6 

+   3-14 

[  10.4 

6 

14  59    8.52 

+  15.647 

- 17  19  15.9 

—  83.28 

.             a 

6 

i8  II  49.55 

« 

+  15.272 

-  25  46  32.9 

+   6.76 

] 

[  12.6 

7 

15    524.47 

15.683 

17  52    8.6 

.  81.09 

0         0.4 

7 

18  17  52.68 

14-980 

2543    7.4 

10.36 

] 

[  14.7 

8 

15  II  41.28 

15.7x9 

i8  24    7.8 

78.84 

0         2.7 

8 

182348.18 

14.636 

25  38  16. 1 

13-91 

: 

(  16.6 

9 

15  17  59.02 

15.760 

18  55  12.3 

76. 5« 

0         5.1 

9 

18  29  34.71 

14.232 

25  32    0.1 

17-41 

' 

t  18.5 

lO 

15  24  17.77 

15.803 

19  25  20.7 

74-16 

0         7.4 

10 

18  35  10.76 

13.760 

25  24  21. 1 

30.83 

* 

c  20.1 

II 

15  30  37.56 

+  15.847 

-  19  54  31.7 

-  71.74 

0         9.8 

II 

18  40  34.59 

+  13.213 

-25  15  21.7 

+  34.11 

[  21.6 

12 

15  36  58.45 

15-894 

20  22  43.9 

69.27 

0  12.2 

12 

184544.30 

12. 581 

25    5    5.0 

27-25 

C  22.8 

!i3 

15  43  20.48 

15.94a 

20  49  56. 1 

66.73 

014.7 

33 

18  50  37.70 

11.853 

24  53  35.0 

30.31 

123.7 

1^^ 

15  49  43.68 

I5.99I 

21  16    6.7 

64-15 

0  I7.I 

14 

18  55  12.39 

11.019 

24  40  56.6 

32.94 

I  24.3 

115 

1 

15  56    8.05 

16.040 

21  41  14.7 

61.50 

0  19.6 

15 

18  59  25.67 

10.067 

24  27  15.8 

35-41 

E  24.6 

1 

i6 

16    2  33.59 

+  16.089 

-  22    5  18.5 

-58.80 

0  22.1 

16 

19    3  14-59 

+   8.987 

-  24  12  39.5 

+  37-56 

I  24.4 

17 

16    9    0.29 

16.136 

22  28  16.7 

56.04 

0  24.6 

17 

19    635.93 

7.767 

23  57  15.7 

39.35 

[  23.8 

i8 

16  15  28.12 

16.182 

22  50    8.0 

53.  2« 

0  27.1 

18 

19    9  26.25 

6.400 

23  41  13.8 

40.74 

I  22.7 

19 

i6  21  57.03 

16.226 

23  10  51.0 

50.35 

0  29.6 

19 

19  II  41.90 

4.879 

23  24  43.8 

41.68 

[  21.0 

20 

16  28  26.94 

16.266 

23  30  24.2 

47.41 

0  32.2 

20 

19  13  19.21 

3.204 

23    7  56.7 

43.16 

I   18.6 

21 

16  34  57.77 

+  J6.302 

-23  48  46.1 

-  44-41 

0  34.8 

21 

19  14  14.55 

+    1-383 

-2251    3.9 

+  42.15 

[   15.6 

22 

16  41  29.40 

16.333 

24    5  55.3 

41-35 

037.4 

22 

19  14  24.59 

-  0.567 

22  34  17.2' 

41.67 

[  II.8 

23 

16  48    1.70 

16.357 

24  21  50.5 

38.34 

0  40.0 

23 

191346.55 

2.617 

22  17  48.0 

40.70 

[    7.2 

24 

16  54  34.49 

16.374 

24  36  30.2 

35.06 

0  42.6 

24 

19  12  18.53 

4-723 

22      I  47.1 

39-31 

[     1.8 

25 

17    I    7.58 

16.382 

24  49  52.9 

31.82 

045.2 

25 

19    9  59-92 

6.822 

21  46  24.0 

37.56 

055.5 

1  26 

17    740.74 

+  16.379 

-  25    I  57.2 

-28.53 

047.8 

26 

19    651.75 

-  8.838 

-  21  31  46.9 

+  35-49 

0  48.4 

27 

17  14  13.69 

16.364 

25  12  41.8 

25.18 

0  50.4 

27 

19    257.05 

10.684 

21  18     2.6 

33.17 

0  40.6 

28 

17  20  46.11 

16.335 

25  22    5.4 

31.78 

053.0 

28 

18  58  21.01 

12.266 

21    5  16.5 

30.63 

0  32.1 

29 

17  27  17.64 

16.290 

25  30    6.7 

18.33 

055.6 

29 

18  53  11.05 

13.497 

20  53  33-7 

37.91 

0  23.0 

30 

17  33  47-86 

16.326 

25  36  44-7 

14.83 

0  58.2 

30 

18  47  36.50 

14.306 

20  42  58.7 

34.98 

013.5 

31 

17  40  16.30 

+  16.140 

-25  41  58.1 

—  11.39 

I      0.7 

31 

18  41  48.05 

-  14.650 

-  20  33  36.7 

+  31.82 

(    0       8.8 
{2S    S4.1   , 

32 

17  46  42.40 

+  16.030 

-  25  45  46.2 

-    7-71 

I      3.2 

32 

18  35  57.07 

-  14.518 

—  20 

25  33.5 

+  18.40 

2344.5 

1 

] 

3ay  of  the  Moi 

ith. 

6th. 

10th. 

16th. 

20th. 

26th. 

86th. 

Di 

ay  of  tlie  Month. 

6th. 

10th. 

16th.    20th. 

26t] 

tl. 

80th.  1 

n 

H 

M 

w 

« 

t 

»» 

M 

•> 

1 

9*                             99 

H 

"      1 

Semidiameter 
Hor.  Parallax 

•  • 

•  • 

2.31 
6.10 

2.32 

6.12 

2.36 

6.21 

2.41 
6.36 

2 

6 

.48 

■58 

2.62 
6.91 

Semidiameter    . 
Hor.  Parallax    . 

2.80 

8.04 

3.41!    391      4-51!    493 1 
9.00    10.31  ,  11.88    12.98  , 

The  sign  -f  prefia 
are  decres 

ted  to  the  hourly  change  c 
ising.    The  sign  —  indica 

if  declinal 
tes  that  n 

tion  indicates  that  north  declinations  arc 
orth  declinations  are  decreasing  or  sou 

s  incre 
thdec 

asing  or  s 
[inations 

outh 
incre 

decl 
asinf 

ina 

1 

tions 
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VENUS,  1904. 


GREENWICH  MEAN  TIME. 


JANUARY. 


FEBRUARY. 


o 
o 


Q 


I 
2 

3 
4 
5 

6 

7 
8 

9 

IO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 

28 

29 

30 

31 
32 


Apparent 
Ascension. 

Var.  of 
R.A. 
fori 

Hour. 

Noon, 

Noon. 

h  m      s 

s 

15  36  14.75 

+  11.713 

15  40  56.57 

11.771 

154539-78 

zi.8a9 

155024-37 

ZX.887 

15  55  IO-34 

11.944 

15  59  57-67 

+  12.000 

16    446.35 

xa.056 

16    936.36 

X2.2II 

16  14  27.68 

X2.i6s 

16  19  20.29 

12.2X8 

16  24  14.16 

+  12.270 

16  29    9.27 

Z2.32Z 

16  34    5.59 

^      12.371 

16  39    3.08 

ia.419 

16  44    1.72 

X2.466 

1649    1.47 

+  12.5x2 

16  54    2.30 

12.556 

16  59    4.16 

12. 599 

17    4    7.02 

12.640 

17    9  10.85 

T2.679 

17  14  15.61 

+  12.7x6 

17  19  21.24 

X2.752 

17  24  27.70 

12.786 

17  29  34.98 

12.818 

17  34  42.99 

22.849 

17  39  51-73 

•f  X2.878 

1745    1. 12 

12.905 

17  50  11.13 

12.930 

17  55  21.70 

12.952 

18    0  32.80 

X2.972 

18    5  44-37 

+  X2.990 

18  10  56.36 

+  X3.006 

Apiparent 
DeclinatioxL 

Var.  of 

Decl. 

fori 

Hour. 

Noon. 

Noon. 

e       »        »« 

It 

-  16  39  49.4 

-  43- X7 

16  56  56.0 

4a.  36 

17  13  42.3 

41-51 

17  30     7.8 

40.62 

17  46  1 1.6 

39.69 

—  18    I  53.0 

-38-73 

18  17  II.O 

37-74 

18  32    5.0 

36.7a 

18  46  34.1 

35.67 

19    037-5 

34-59 

- 19  14  14.6 

-33-48 

19  27  24.6 

32.34 

19  40    6.8 

31.17 

19  52  20.4 

29.97 

20    4    4.8 

28.73 

-20  15  19.4 

-27.46 

20  26    3.4 

26.  }7 

20  36  16.3 

24.86 

20  45  57.5 

83.53 

20  55    6.4 

22.18 

-21    342.3 

—  ao.80 

21  II  44.9 

19.40 

21  19  13.5 

17.98 

21  26    7.9 

16.54 

21  32  27.4 

X5.08 

—  21  38  11.6 

—  X3.61 

.   21  43  20.1 

X2.X2 

21  47  52.6 

X0.6X 

21  51  48.7 

9.08 

21  55    8.0 

7-53 

-21  57  50.3 

-    5.97 

-  21  59  55-4 

-  4.4X 

Meridian 
Passage. 


h     m 
20  58.0 

20  58.8 

20  59.6 

0.4 

1-3 


2] 
2] 

2\ 

2] 
2: 

2: 
2] 

2: 
2J 
2: 

2: 
2: 

2: 
2: 
2: 
2J 
2: 

2: 
2: 

2] 
2: 

2: 

2: 

2] 
2: 
2] 

2: 

2: 
2: 


Day  of  the  Month. 


Semidiameter . 
Hor.  Parallax . 


2.2 

3-1 
4.0 

4-9 
5.8 

6.8 

7-8 

8.8 

9.8 

10.9 

12.0 

13.1 
14.2 

15-3 
16.4 

17-5 

18.7 

19.9 
21. 1 
22.3 

23-5 
24.7 

26.0 

27.2 

28.4 

29.7 
31.0 


0 

6th. 
»» 

10th. 

16th. 

20th. 

86th. 

w 

it 

•• 

n 

923 
950 

8.89 
915 

8.57 
8.82 

8.28 
8.53 

8.01 
8.25 

777 
8.00 

Mth. 


7.54 
7.76 


4 

a 

o 


I 
2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 

Might 

Ascension. 

Var.  of 

R.A. 

fori 

Hour. 

Noon. 

Noon. 

h    xn      s 

8 

18  10  56.36 

+  13.006 

18  16    8.73 

Z3.O2I 

18  21  21.43 

13.034 

18  26  34.40 

13.045 

18  31  47-59 

13.053 

1837    0.95 

+  13.058 

18  42  14.41 

X3.06Z 

18  47  27.92 

13.062 

18  52  41.43 

13.061 

18  57  54.87. 

13.058 

19    3    8.21 

+  13.052 

19    8  21.36 

13.044 

19  13  34.29 

13.033 

19  18  46.94 

.  13.020 

19  23  59-25 

13.005 

19  29  1 1. 18 

+  12.988 

19  34  22.68 

12.969 

19  39  33.69 

12.948 

194444.17 

12.925 

19  49  54.09 

12.900 

1955    3.40 

+  12.874 

20    0  12.05 

12.846 

20    5  20.02 

12.817 

20  10  27.27 

12.786 

20  15  33-76 

12.754 

20  20  39.47 

+  12.721 

202544.37 

12.687 

20  30  48.45 

12.652 

20  35  51.67 

12.616 

20  40  54.02 

12.580 

20  45  55-48 

+  ia.543 

20  50  56.05 

+  12.505 

Apparent 
Declination. 

Var.  of 

DecL 

fori 

Hour. 

Noon, 

Noon. 

9      >       »i 

i» 

-21  5955.4 

-    4.41 

22      I  23.0 

2.84 

22     2  12.8 

-    X.27 

22     2  24.7 

+   0.30 

22      I  58.6 

Z.89 

-22     054.3 

+    3.48 

21  59  1 1.8 

5.07 

21  56  51. 1 

6.67 

21  53  52.0 

8.26 

21  50  14.6 

9.85 

■  21  45  59-0 

+  XX.44 

21  41    5.2 

13.03 

21  35  33.4 

14.61 

21  29  23.6 

X6.X9 

21  22  36.1 

17.76 

-21  15  II.O 

+  19.32 

21    7    8.5 

20.87 

20  58  28.9 

22.41 

20  49  12.5 

23.94 

20  39  19.6 

25.46 

-20  28  50.5 

+  26.96 

20  17  45.5 

28.45 

20    6    5.0 

29.9a 

19  53  49.4 

3t.37 

194059,1 

32.80 

- 19  27  34-5 

+  34.M 

19  13  36.1 

35-62 

1859    4.3 

37-00 

18  43  59.7 

38.37 

18  28  22.7 

39.71 

-18  12  13.9 

+  41.02 

- 17  55  33.7 

+  4a.3x 

Meridian 
Passage. 


2: 
2: 
2: 
2: 
2: 

2: 
2: 
2: 

2: 

2: 

2: 
2: 
2: 

2: 
2: 

2: 
2j 

2: 
2: 

2: 

2 
2 
2 
2 
22 

22 
22 
22 
22 
22 

22 

22 


m 
31.0 
32.2 

33.5 

34-7 
36.0 

37-3 
38.6 

39-9 
41.2 

42.5 

43.8 

45.1 
46.3 
47-6 
48.8 

50.1 

51-3 
52.6 

53.8 
55.0 

56.2 

57.4 
58.6 

59-8 
0.9 

2.1 

3-2 

4-3 
5.4 
6.5 

7-5 
8.6 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


4th. 

Oth. 

14th. 

19th. 

84th. 

7-33 
7.55 

7.13 
7-35 

6.95 
7.16 

n 

6.78 
6.99 

M 

6.62 
6.83 

Mth. 


6.48 
6.67 


NoTK.— The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


4 
§ 


I 

2 

3 
4 
5 

6 

7 

8 

9 

IO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 
23 
24 
25 

26 

27 
28 

29 

30 

31 
32 


MARCH. 


Apparent 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Noon. 

Noon. 

h   m     s 

s 

20  40  54.02 

+  ia.58o 

20  45  55.48 

ia.543 

20  50  56.05 

IS.  505 

20  55  55.70 

ia.466 

21     0  54.42 

13. 4*7 

21    5  52.21 

+  18.388 

21  10  49.05 

X2.349 

21  15  44.94 

xa.309 

21  20  39.87 

13.269 

21  25  33.83 

13.329 

21  30  26.83 

+  13.X89 

21  35  18.86 

X3.X49 

21  40     9.92 

X3.I09 

21  45     0.02 

13.069 

21  49  49.16 

X3.0S8 

21  54  37-35 

+  IX.988 

21  59  24.59 

X  1.949 

22    4  10.91 

11.9x0 

22    8  56.31 

XX. 873 

22  13  40.80 

XX.835 

22  18  24.39 

+  XX.799 

22  23    7.12 

XX.763 

22  27  49.00 

X  1.738 

22  32  30.05 

X 1.694 

22  37  10.29 

XI.660 

22  41  49.74 

+  XI.637 

22  46  28.44 

".596 

22  51    6.41 

IX.S66 

22  55  43.69 

IX.538 

23    0  20.31 

XX.513 

23    456.29 

+  IX.487 

23    9  31.68 

+  XI.463 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Noon, 

Noon. 

e       *         n 

M 

-  18  28  22.7 

+  39.7X 

18  12  13.9 

4X.03 

17  55  33-7 

42.31 

17  38  22.8 

43.58 

17  20  41.6 

44.83 

0 

- 17   a  30.8 

+46.05 

i6  43  51.0 

47.25 

16  24  42.7 

48.42 

16    5    6.5 

49.57 

1545    3-2 

50.69 

- 15  24  33-4 

+  51.78 

15    3  37-7 

52.85 

14  42  16.7 

53.89 

14  20  31. 1 

54.90 

13  58  21.6 

55.88 

-133548.9 

+  56.83 

13  12  53.6 

57.76 

12  49  36.5 

58.66 

12  25  58.1 

59-53 

12    I  59.3 

60.36 

-  II  37  4a7 

+  61.17 

II  13    2.9 

61.95 

10  48    6.7 

63. 7x 

10  22  52.7 

63.44 

9  57  21.6 

64.14 

-  9  31  34.2 

+  64.81 

9    531.1 

65.45 

8  39  13.0 

66.06 

8  12  40.6 

66.64 

7  45  54-5 

67.19 

-   7  18  55.4 

+  67.71 

-   6  51  44.1 

+  68.21 

■ 

Meridian 
Passage. 


h 
22 

22 

22 

22 


m 
6.5 

7.5 
8.6 

9.6 


22  10.6 

22  11.6 
22  12.6 
22  13.6 
22  14.6 
22  15.5 

22  16.4 
22  17.3 
22  18.2 
22  19. 1 
22  19.9 

22  20.8 
22  21.6 
22  22.5 
22  23.3 
22  24.1 

22  24.9 
22  25.7 
22  26.4 
22  27.1 
22  27.8 

22  28.5 
22  29.2 
22  29.9 
22  3a  5 
22  31.2 

22  31.9 
22  32.5 


APRIL. 


4 

s 


Q 


I 

2 

3 

4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

"7 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 
AscensioxL 

Var.  of 
R.A. 
for  X 

Hour. 

Noon, 

Noon. 

h    m     s 

s 

23    9  31.68 

+  x 

1.463 

23  14     6.50 

1.440 

23  18  40.80 

1.419 

23  23  14.60 

1.399 

23  27  47-94 

X.380 

23  32  20.85 

+  x 

1.363 

23  36  53.36 

1.347 

23  41  25.52 

1.333 

23  45  57.3s 

J.33X 

23  50  28.89 

X.3X0 

23  55    0.18 

+  x 

X.300 

23  59  31-25 

X.393 

0    4    2.13 

1.385 

.0    8  32.87 

1.279 

013    3.50 

1.275 

0  17  34.05 

+  1 

X.373 

022    4.57 

X.37X 

0  26  35.08 

1.373 

031    5.63 

1.274 

0  35  36.25 

1.277 

0  40    6.98 

+  1 

X.282 

0  44  37.86 

X.289 

0  49    8.92 

1.298 

0  53  40.21 

1.309 

0  58  11.77 

X.322 

I    2  43.64 

+  1 

1.336 

I    7  15.86 

1.351 

I  II  48.47 

1.368 

I  16  21.50 

XT386 

I  20  55.01 

1.406 

I  25  29.02 

+  1 

1.428 

I  30    3-56 

+  1 

1.451 

Apparent 
Declination. 


Noon, 


-651  44.1 
6  24  21.2 

5  56  47-3 
529  3-2 
5    I    9.6 

-4  33  7-1 
4  456.4 
3  36  38-3 
3  8  13.4 
2  39  42.5 

—  a  II  6.a 
I  4a  25.2 
I  13  40.2 
04451.9 

—  o  16     I.I 

+  0  12  51.7 

0  41  45.6 

1  10  40.0 

1  39  34-2 

2  8  27.5 

+  237  19-3 

3  6    8.7 

3  34  55-2 

4  338.0 

4  32  16.5 

+  50  50.0 

5  29  17.7 

5  57  39.0 

6  25  53.3 
6  53  59-8 

+  7  21  57.8 
+  7  49  46.7 


Var.  of 
Decl. 
for  X 
Hour. 


Noon, 


+  68.2X 
68.68 

69.  X3 
69.54 
69.93 

+  70.29 

7a6x 
70.90 

71.  x6 

71.39 

+  7X.60 
71.78 

71.94 
72.07 

72.17 

+  72.24 
72.27 
72.27 
72.24 

72.  x8 

+  72.10 
71.99 
71.85 
71.69 
71.50 

+  71-28 
71.03 
70.75 
70.43 
70.08 

+  69.71 
+  69.31 


Meridian 
Passage. 


h    m 
22  32.5 
22  33.1 
22  33-7 

22  34-3 

22  34.9 

22  35-5 

22  36.1 
22  36.7 

22  37-3 
22  37-9 

22  38.5 
22  39.1 
22  39.6 
22  40.2 
22  40.7 

22  41.2 
22  41.8 
22  42.4 
22  42.9 
22  43.5 

22  44. 1 
22  44.7 

22  45-3 
22  45.9 
22  46.5 

22  47.1 

22  47-7 

22  48.3 
22  48.9 
22  49.5 

22  50.1 
22  50.8 


Day  of  the  Month. 


6th. 


Semidiameter     . 
Hor.  Parallax     . 


6.35 
6.53 


10th. 

6.22 
6.40 

16th. 

20th. 

26th. 

1 

M 

6.10 
6.28 

M 

5.98 
6.16 

It 

5.88 
6.05 

1 

Day   of  the  Month. 


5.78 
5.95 


Semidiameter 
Hor.  Parallax 


4th. 

0th. 

14th. 

10th. 

24th. 

».■ 

•• 

N 

.« 

5.69 
5.86 

561 
5.77 

5-53 
569 

5.46 

5.62 

539 
555 

20th. 


532 
5.48 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declina- 
tions are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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VENUS,  1904. 


GREENWICH  MEAN  TIMK 

MAY. 

JUNE. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  X 
Hour. 

Apparent 
Decunation. 

Var.  of 

DecL 

forx 

Hour. 

Meridian 
Passage. 

a 
0 

0 

cd 
Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
forx 
Hour. 

Apparent 
Declination. 

Var.  of 

DecL 

fori 

Hour. 

1 
Meridian , 
Passage. 

Noon, 

Noon, 

Noon, 

Noon. 

Noon, 

Noon. 

Noon, 

0         *          w 

Noon. 

h    m     s 

8 

0       •      #• 

H 

h    m 

h    m     s 

8 

tf 

h    m 

I 

I  25  29.02 

+  11.428 

+    7  21  57.8 

+   69.71 

22  50.1 

I 

3  53  55.66 

+  12.640 

+ 19  33  55.7 

+  43.58 

23  X6.9 

2 

I  30     3.56 

11.451 

7  49  46.7 

69.31 

22  50.8 

2 

3  58  59.57 

12.686 

1951    4.9 

42.21 

23  18.0 

3 

I  34  38.69 

11.476 

8  17  25.7 

68.89 

22  51.5 

3 

4    4    4.58 

I2.73X 

20    742.3 

40.88 

23  19.2 

4 

I  39  14-44 

11.503 

84454.1 

68.45 

22  52.1 

4 

4    9  10.68 

ia.776 

20  23  47.2 

39-58 

23  20.4 

5 

I  43  50-85 

".531 

9  12  11.3 

67.97 

22  52.8 

5 

4  14  17.85 

12.820 

20  39  18.9 

38.13 

23  21.6 

6 

I  48  27.94 

+  IX.  561 

+   9  39  16.5 

+  67.46 

22  53.5 

6 

4  19  26.08 

+  12.864 

+  20  54  17.0 

+  36.71 

23  22.8 

7 

I  53    5.75 

11.59a 

10    6    9.0 

66.9a 

22  54.2 

7 

4  24  35.35 

12.907 

21    8  40.8 

35.87 

23  24.0 

8 

I  57  44-31 

11.634 

[o  32  48.0 

66.34 

2254.9. 

8 

4  29  45.62 

12.949 

21  22  29.7 

33.80 

23  25.2 

1    ^ 

2    2  23.66 

XI.657 

[o  59  12.9 

65.73 

22  55.6 

9 

43456.88 

12.990 

21  35  43.2 

38-31 

23  26.5 

10 

2    7    3.82 

XZ.69X 

[I  25  22.9 

65.09 

22  56.3 

10 

4  40    9. 10 

13.029 

21  48  20.5 

3a8o 

23  27.8 

II 

2  II  44.81 

+  ix.7a6 

+  J 

[I  51  17.4 

+  64.43 

22  57.1 

II 

4  45  22.24 

+  13.067 

+  22    021.3 

+  89.87 

23  29.1 

12 

'  2  16  26.67 

zz.76a 

[2  16  55.6 

63.74 

22  57-9 

12 

4  50  36.27 

13.103 

22  II  45.0 

27.71 

23  30.4 

13 

221    9.43 

11.800 

[2  42  16.7 

63.02 

22  58.7 

13 

4  55  51.16 

13.137 

22  22  31. 1 

2&I3 

23  31.7 

14 

2  25  53.11 

11.839 

[3    7  2ai 

62.26 

22  59-5 

14 

5    I    6.86 

X3.X69 

22  32  39.2 

84.54 

23  33.0 

15 

2  30  37.72 

z 1.879 

^3  32    5.0 

61.47 

23  0.3 

15 

5    623.34 

X3.200 

22  42    8.7 

22.93 

23  34.4 

i6 

2  35  23.29 

+  1Z.990 

+  J 

:3  56  30.6 

+  60.65 

23    I.I 

16 

5  "  40.54 

+  13.229 

+  22  50  59.3 

+  21.30 

23  35.7 

17 

2  40    9.85 

IZ.96Z 

[4  20  36.3 

59.80 

23    1-9 

17 

5  16  58.43 

13.257 

22  59  10.5 

19.65 

23  37-1 

i8 

2  44  57.41 

Z2.003 

[44421.3 

58.92 

23    2.8 

18 

5  22  16.95 

13.284 

23     641.9 

17.97 

23  38.4 

19 

2  49  45-98 

12.045 

^5    744.8 

58.02 

23    3.7 

19 

5  27  36.06 

13.308 

23  13  33.2 

X6.28 

23  39.8 

20 

2  54  35-59 

X2.068 

^5  30  46.2 

57.09 

23    4.6 

20 

5  32  55.71 

13.330 

23  19  44.1 

14.59 

2341.2 

21 

2  59  26.24 

+  12.13a 

+  ] 

^5  53  24.7 

+   56.13 

23    5.5 

21 

5  38  15-84 

+  13.349 

+  23  25  14.2 

+  X2.89 

23  42.6 

22 

3    417.95 

12.177 

[6  15  39.6 

55.13 

23    6.4 

22 

5  43  36.41 

13.366 

2330     3.3 

ix.xS 

2344.0 

23 

3    9  10.74 

Z2.222 

[6  37  30.2 

54.09 

23    7-4 

23 

5  48  57.36 

13.380 

23  34"-l 

9.46 

23  45.4 

24 

3  14    4.62 

12.268 

:6  58  55.8 

53.03 

23    8.4 

24 

5  54  18.65 

X3.39> 

23  37  37.3 

7.73 

23  46.8 

25 

3  18  59.59 

12.314 

[7  19  55.6 

51.94 

23    9.4 

25 

5  59  40.22 

13.402 

23  40  21.8 

5-99 

23  48.2 

26 

3  23  55-67 

+  12.360 

+  ] 

[7  40  29.0 

+  50.83 

23  10.4 

26 

6     5     2.0I 

+  X3.410 

+  23  42  24.5 

+  4.85 

2349.7 

27 

3  28  52.87 

12.406 

8    035.3 

49.69 

23  ".4 

27 

6  10  23,97 

X3.416 

234345.1 

2.30 

23  51.2 

28 

33351-18 

xa-453 

[8  20  13.7 

48.5a 

23  "2.5 

28 

615  46.05 

13-481 

23  44  23.7 

+  0.75 

23  52.6 

29 

3  38  50.62 

12.500 

c8  39  23.7 

47.31 

23  13.6 

29 

621    8.18 

13.483 

23  44  20.I 

—   1. 01 

2354.1 

30 

3435118 

12.547 

c8  58    4.5 

46.07 

23  14.7 

30 

6  26  30.32 

13.422 

23  43  34*2 

8-77 

23  55.5 

31 

3  48  52.86 

+  X2.594 

+  ] 

^9  16  15.4 

+  44.81 

23  15.8 

31 

6  31  52.40 

+  13.419 

+  2342    6.1 

-  4.54 

23  56.9 

32 

3  53  55-66 

+  12.640 

+  1 

t9  33  55-7 

+  43.58 

23  16.9 

32 

6  37  14-38 

+  13.413 

+  23  39  55.8 

-  6.30 

23  58.3  1 

1 

3ay  of  the  Mon 

th. 

4th. 

9th. 

5.21 
536 

14th 

»# 

5.16 
5.31 

.  leth. 

84tb. 

29th. 

» 

5.05 
5.20 

] 

Sei 
He 

Day  of  the  Mon 

midiameter . 
\t.  Parallax . 

ith. 

• 
• 

8d. 

•« 
5x2 
5.17 

8th. 

4.99 
514 

18th. 

M 

4.97 
5.12 

IStb. 

SSd. 

1 
98th.' 

Sei 
He 

nfdiameter  . 
c.  Parallax  . 

•         • 
• 

5.26 
5.42 

H 

5.12 
527 

m 
5.08 
5.23 

•* 

4-95 
5.10 

4-94 
5.09 

** 

4-93 
5.08 

NoTB.— The  sifcn  +  indie 

ates  north  declinations; 

the  sign  —  ind 

Icates  south  decUnationa 

1 

1 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

Day  of  Month. 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  I 
Hour. 

Meridian 
Passage. 

• 
g 

s 

0 

d 
Q 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  1 
Hour. 

Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon, 

h    m      s 

s 

0       t        m 

n 

h     m 

h    m      8 

s 

0          t           H 

m 

h    ra 

I 

6  31  52.40 

+  13.419 

+  2342     6.1 

-    4.54 

23  56.9 

I 

9  13  19.10 

+ 12.388 

+  172836.5 

-52.75 

034.7 

2 

6  37  14-38 

13.413 

23  39  55.8 

6.30 

23  58.3 

2 

9  18  15.86 

12.341 

17    715.8 

53*95 

035-7 

3 

6  42  36.19 

13.404 

2337    3.3 

8.06 

23  59-7 

3 

9  23  11.49 

12-294 

16  45  26.7 

55.12 

036.7 

4 

6  47  57.78 

13.393 

23  33  28.8 

9.81 

4 

9  28    5.98 

12.247 

1623    9.9 

56.26 

037.6 

5 

6  53  19-09 

13.380 

23  29  12.3 

11.56 

0    I.I 

5 

9  32  59-34 

12.200 

16    0  26.2 

57.37 

0  38.6 

6 

6  58  40.07 

+  13.365 

+  23  24  13.9 

-11.30 

0    2.5 

6 

9  37  51.58 

+  12.154 

+  15  37  i6.a 

-58.45 

039.5 

7 

7    4    0.66 

13.348 

23  18  33.8 

15.0B 

0    3.9 

7 

9  42  42.72 

12.108 

15  13  40.6 

59.50 

040.4 

8 

7    9  20.81 

13.329 

23  12  12.2 

16.76 

0    5.3 

8 

9  47  32.76 

12.063 

14  49  40.1 

Go.  52 

041.3 

9 

7  14  40.46 

13.309 

23    5    9.5 

18.48 

0    6.7 

9 

9  52  21.73 

12.018 

14  25  X5.5 

61.51 

0  42.2 

lo 

7  19  59-56 

13-286 

22  57  25.8 

20. 18 

0    8.1 

10 

9  57    9.63 

11.974 

14    027.5 

(S2.47 

043.0 

II 

7  25  i8  06 

+  13.260 

+22  49    1,4 

-  21.87 

0    9.5 

II 

10    I  56.47 

+  11.930 

+  13  35  16.8 

-t?3.40 

043.9 

12 

7  30  35-92 

13.231 

22  39  567 

23.54 

0  ia9 

12 

10    6  42.28 

11.887 

13   9  44-a 

54.30 

044.7 

13 

7  35  53.08 

13.199 

22  30  I 1.9 

25-19 

0  12.2 

13 

10  II  27.07 

11.845 

12  43  50.3 

65.17 

045-5 

14 

741    9.49 

13.166 

22  19  47.5 

26.83 

013.5 

14 

10  16  10.87 

11.804 

12  17  36.0 

6&01 

046.3 

15 

7  46  25.11 

13.132 

22     8  43.9 

28.46 

0  14.8 

15 

10  20  53.69 

11.764 

II  51    2.0 

66.82 

047.1 

i6 

7  51  39-91 

+  13-097 

+  21  57     1.3 

-30.07 

0  16. 1 

16 

10  25  35.55 

+  11.725 

+  11  24    9.1 

-67.59 

047.9 

17 

7  56  53.83 

13.060 

21  44  40.4 

31.66 

017.4 

17 

10  30  16.49 

11.687 

10  56  57.9 

68.33 

048.6 

i8 

8    2    6.84 

13.022 

21  31  41.5 

33.23 

0  18.7 

18 

10  34  56.54 

11.650 

10  29  29.x 

69.04 

049.3 

^9 

8    7  18.90 

12.983 

21  18     5.2 

34.78 

019.9 

19 

10  39  35.72 

11.614 

10    I  43.6 

69.72 

0  50.0 

20 

8  12  29.98 

12.942 

21    3  52.0 

36.31 

0  21.2 

20 

10  44  14.06 

11.580 

93342.1 

70.37 

050.7 

21 

8  17  40.05 

+  12.900 

+  20  49     2.3 

-  37.82 

0  22.4 

21 

10  48  51.60 

+  11.548 

+  9    525-2 

—  71.00 

051.4 

22 

8  22  49.10 

12.856 

20  33  36.8 

39.30 

023.6 

22 

10  53  28.37 

11.517 

8  36  53.7 

71.60 

0  52.0 

^3 

8  27  57.09 

12.811 

20  17  35.9 

40.76 

0  24.8 

23 

10  58    4.40 

11.487 

8    8    8.4 

72.17 

052.7 

24 

8  33    4.01 

12.766 

20    I    0.2 

42.20 

0  26.0 

24 

II    239.73 

11-459 

7  39    9-9 

72.71 

053.3 

25 

8  38    9.83 

12.720 

19  43  50-4 

43.61 

0  27.1 

25 

II    7  14.40 

11.432 

7    9  59-0 

73.21 

0  54.0 

26 

8  43  14.55 

+  12.674 

+  1926    7.0 

-45.00 

028.3 

26 

II  II  48.44 

+  11.406 

+  6  40  36.4 

-73.68 

054.6 

27 

8  48  18.15 

12.627 

19    7  50.6 

46.36 

029.4 

27 

II  16  21.90 

IX.  383 

6  iz    2.9 

74.12 

055.2 

28 

8  53  20.62 

12.579 

18  49    1.9 

47.69 

030.5 

28 

II  20  54.81 

xr.361 

5  41  X9.0 

74-53 

055.8 

29 

8  58  21.96 

12.531 

18  29  41.5 

49.00 

0  31.6 

29 

II  25  27.22 

11.341 

5  XI  25.6 

74.91 

0  56.4 

30 

9    322.15 

12.483 

18    9  50.0 

50.28 

0  32.6 

30 

II  29  59.16 

11.322 

4  41  23.4 

75.26 

057.0 

31 

9    8  21.20 

+  12-435 

+  17  49  28.1 

-  51.53 

033.7 

31 

II  34  30.68 

+  11.305 

+  4  IX  13.0 

-75.58 

057.6 

32 

9  13  19.10 

+  12.388 

+  17  28  36.5 

-52.75 

034.7 

32 

II  39    1.81 

+  11.290 

+  34055.3 

-75.88 

0  58.2 

1 

[)ay  of  the  Mon 

th. 

Sd. 

8th. 

ISth. 

18th. 

8Sd. 

28th. 

Day  of  Che  Month. 

2d. 

it 

7th. 

12th. 

i7th. 

22d. 

27th. 

n 

H 

M 

n 

M 

M 

H 

** 

M 

It 

n 

Se 
.  H< 

midiameter  . 
>r.  Parallax  . 

• 
• 

4.92 
S.08 

4.92 
5-07 

4-93 
5.07 

4.94 
5.08 

4 
5 

95 
09 

4.96 
511 

Sei 
He 

midiameter    . 
ir.  Parallax    . 

4.98 
5.13 

5.01 
5.16 

5.04 
5.19 

507 
5.22 

5.II 
5.26 

515 
530 

Tl 

le  sign  4-  prefix 
are  decrea< 

ed  to  the  hourly  change  of  dectinati 
sing.    The  sign  —  indicates  that  n 

on  indicates  tl 
orth  declinatio 

lat  north  declinations  are 
ns  are  decreasing  or  sonl 

increasing  or  a 
Lh  declinations 

oath  declinations 
increasing. 
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VENUS.  1904. 


GREENWICH  MEAN  TIME. 


SEPTEMBER. 


OCTOBER. 


4 

a 

o 


I 

2 

3 
4 
5 


7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 

24 

25 

26 

27 
28 

29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noen^ 


h   m      8 
II  39    1.81 

II  43  32.61 

11  48  3.II 
"  52  33-35 
"  57    3-37 

12  I  33.22 
12  6  2.96 
12  10  32.62 
12  15  2.22 
12  19  31.81 

12  24  1.43 
12  28  31.Z3 
12  33  0.94 
12  37  30.91 
12  42    1.07 

12  46  31.47 
12  51    2.14 

12  55  33-13 

13  o    4.48 

13    436.24 

13    9    8.45 

13  1341-14 
13  18  14.36 
13  22  48.16 
13  27  22.57 

13  31  57-62 
13  36  33-36 
13  41    9.83 

13  45  47-09 
135025.17 

13  55  4-08 
135943-87 


Var.  of 
R.A. 
for  X 

Honr. 


Noon, 


•f  ZX.290 
11.277 
ii.a66 
11.256 
1Z.348 

+  11.241 
IX.236 
ZI.233 
11.252 
H.233 

-♦- 11.236 
11.24X 
X 1.247 
1X.254 

XZ.262 

+  IZ.272 
IX.284 
XI.298 

IX. 314 

11.33a 

+  xi.35« 
11.373 
XI.396 
ZI.42Z 
1X.447 

+  ".475 
11.505 
11.536 
11.569 
1Z.604 


Apparent 
Declination. 


Noon. 


+  3  40  55-3 
3  10  30.9 

2  40    0.5 

2    9  24.9 

I  38  44.8 

+   I    8    0.8 

• 

o  37  13.8 
+  06  24.4 

—  o  24  26.7 

0  55  18.6 

—  I  26  10.6 

1  57    2.1 

2  27  52.2 

2  58  40.3 

3  29  25.6 

—  4    o    7.3 

4  30  44.7 

5  I  17-1 

5  31  43-7 

6  2    3.8 

—  6  32  16.8 

7  2  21.9 

7  32  18.2 

8  2    5.0 

8  31  41.6 

-917-3 

9  30  21.3 

9  59  22.8 
10  28  1 1. 1 
10  56  45.5 


Var.  of 
Decl. 
for  X 
Hoar. 


Noon. 


+  1X.640   —II  25    5.T 


+  XX. 677 


-"  53    9-3 


-75.88 
76.15 
76.39 
76.59 
76.76 

-76.90 
77.0X 
77-09 
77-14 
77.  x6 

-77-16 
77.13 
77.06 

76.95 
76.80 

-76.63 

76.43 
76.2X 

75-96 
75.68 

-75-38 
75-05 
74.68 
74.27 
73.82 

—  73.33 
72.81 
72.27 
71.70 

71. IX 

-70.50 
-69.85 


Meridian 
Passage. 


h    m 

0  58.2 

058.8 

059.4 

059-9 

1  0.5 


i.o 

1.5 
2.1 

2.6 

3-2 

3.8 

4.3 

4-9 

5.5 
6.0 

6.5 
7.0 

7.6 

8.2 
8.8 

9.4 
10.0 
10.6 
1 1.2 
11.8 

12.5 
13-2 

13-9 
14.6 

15.3 

16.0 
16.7 


Day  of  the  Mohth. 


Semidiameter 
Hor.  Parallax 


1st. 

6th. 

11th. 

16th. 

21SL 

M 

n 

II 

n 

w 

5.20 
5-35 

525 
540 

530 
5-46 

5.36 
5.52 

5.43 
5.59 

26th. 


5.50 
5.66 


a 
o 

S 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 

14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


h   m      s 
1355    4.08 

135943.87 
14     4  24.58 

14    9    6.23 

14  13  48.87 

14  18  32.51 
14  23  17.20 
14  28  2.94 
14  32  49.76 

14  37  37.69 

14  42  26.74 
14  47  16.93 

14  52  8.27 
1457    0.78 

15  I  54.47 

15  649.35 
15  II  45.42 
15  16  42.70 

15  21  41.19 
15  26  40.88 

15  31  41.79 
15  36  43-90 
15  41  47.22 
15  46  51.74 

15  51  57.45 

15  57    4-34 

16  2  12.39 

16  7  21.59 
16  12  31.92 
16  17  43-35 

16  22  55.86 
16  28    9.42 


Var.  of 
R.A. 
for  X 
Hour. 


Noon, 


+  XX.640 
IX.677 
XZ.716 
IX.756 
XX.797 

4-  XX.840 
XX.  884 
ZI.929 
IX.974 

12.  020 

+  12.067 
I2.XX5 
X2.X64 

X2.2I3 
12.262 

+  12.3x1 
12. 361 
X2.4IX 
X2.46Z 
12.5x2 

+  X2.563 
12.613 
X2.663 
12.7x3 
12.762 

+  X2.8XX 

X2.859 
12.906 
X2.952 

X2.998 

4  13.043 
+  13.086 


Apparent 
Declination. 


Noon. 


1  25     5.1 

153    9-3 

2  20  57.2 

248  28.1 

3  15  41-3 

3  42  35-9 

4  9  II.O 

4  35  26.0 

5  I  20.1 
5  26  52.4 

5  52    2.2 

6  16  48.8 

6  41  11.2 

7  5    8.7 
7  28  40.4 

7  51  45-7 

8  14  23.7 
8  36  33-6 

8  58  14.7 

9  19  26.2 


-1940    7.4 
20    o  17.5 

20  19  55-7 
20  39    1.4 

20  57  33.8 

—  21  15  32.2 

21  32  55-9 

214944-3 

22  5  56.6 

22  21  32.2 

-22  36  30.5 

—  22  50  50.8 


Var.  of 
DecL 
for  z 
Hoar. 


Noon. 


-70.50 
69.85 
69.16 

68.43 
67.67 

-66.87 
66.04 
65.18 
64.29 
63-37 

—  62.42 

61.43 
6a4i 
59.36 
58.28 

-57-15 
53*99 

54.80 

53.58 
5a- 34 

-51.07 
49.77 
48.43 
47-06 
45.66 

-44.2X 

4a.74 
41.25 

39-74 

I 

38.20, 

-36.64 
-35.04 


Meridian 
Passage. 


h    m 
16.0 

16.7 

17.4 

18.1 

18.9 

19.7 
20.5 
21.3 
22.1 
23.0 

23.9 
24.8 

25.7 
26.7 

27.6 

28.6 
29.6 
30.6 

31-7 
32.7 

33.8 

34.9 
36.0 

37-1 
38.2 

39-4 
40.6 

41.8 

43-1 
44.3 

45.6 
46.9 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


1st. 

It 

6th. 

11th. 

n 

n 

5.57 
5.74 

565 

5.82 

5.74 
591 

16th.    81st. 


I    f 


5.83 
6.00 


5-93 
6.10 


S6th. 


6.04 
6.21 


SIst. 


II     I 


6.15 
6.33 


Note. — The  sign  -f-  indicates  north  declinations;  the  sign  —  indicates  sonth  declinations. 
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GREENWICH  MEAN  TIMK 

NOVEMBER. 

DECEMBER. 

_ 

1 

o 

Q 

Apparent 
Ascension. 

Var.  of 

R.  A. 

fort 

Hour. 

Apparent 
Dechnation. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

• 
g 

0 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
fori 

Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
for  I 

Hour. 

Meridian 
Passage. 

1 

Noon, 

Noon. 

Noon. 

0          t         n 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

h  m      s 

s    ' 

*i 

h     m 

h  m       s 

s 

0        »       »» 

t* 

1 
h     m     1 

Z 

z6  28    9.42 

4-13.086 

-  22  50  50.8 

-35.04 

I  46.9 

I 

19    846.83 

+  13.281 

-24  32  29.7 

+  19-11 

2  29.3  1 

2 

16  33  24.01 

13.128 

23    4  32.6 

33.42 

I  48.2 

2 

19  14     5.14 

13.246 

24  24  29.3 

20.90 

2  30.6  ^ 

3 

16  38  39.58 

13.168 

23  17  35.2 

31.78 

I  49-5 

3 

19  19  22.56 

13.208 

24  15  46.1 

22.67 

2  32.0 

4 

1643  56.10 

13.206 

23  29  58.1 

3a  12 

I  50.9 

4 

19  24  39.05 

13.167 

24    6  20.4 

24.43 

2  33.3  ' 

5 

164913.51 

13.243 

23  41  40.8 

28.43 

I  52.2 

5 

19  29  54-54 

13.124 

23  56  12.8 

26.18 

2  34-6  ; 

6 

16  54  31-78 

4- 13.278 

-23  5242.8 

—  26.72 

I  53.6 

6 

1935    8.97 

+  13.079 

-234523.6 

+  27.91 

2  35-9  ' 

7 

16  59  50.86 

13.3W 

24    3    3-5 

24.99 

I  54.9 

7 

19  40  22.28 

13-031 

23  33  53-3 

29.62 

2  37-2 

8 

17    5  10.69 

J3.340 

24  12  42.5 

23.24 

I  56.3 

8 

19  45  34-43 

12.981 

23  21  42.5 

31.30 

2  38-4 

9 

17  10  31.22 

13.368 

«4  2i  39.3 

21.48 

I  57-7 

9 

19  50  45.36 

12.929 

23    8  51.6 

32.95 

2  39-7 

lO 

17  15  52.39 

13-394 

24  29  53.5 

19.70 

I  59.1 

ID 

19  55  55-03 

12.876 

22  55  21.2 

34.58 

2  40.9  , 

II 

17  21  14.13 

+  13.417 

-  24  37  24.8 

-17.90 

2    0.5 

II 

20    I    3.39 

+  12.821 

—  22  41  1 1.9 

4-36.18 

242.1 

12 

17  26  36.39 

i>457 

24  44  12.8 

16.09 

2    1.9 

12 

20    6  10.39 

12.764 

22  26  24.4 

37.76 

243.3 

,13 

17  31  59-09 

iS-454 

24  50  17. 1 

14.27 

2    3.4 

13 

20  II  15.99 

12.705 

22  10  59.2 

39-31 

2  44-5 

:i4 

17  37  22.18 

13.468 

24  55  37.5 

12.43 

2    4.8 

14 

20  16  20.16 

12.644 

21  54  57.0 

40.84 

2  45.6  1 

15 

17  42  45-58 

13.480 

25    013.7 

10.58 

2    6.3 

15 

20  21  22.86 

12.581 

21  38  18.5 

42.35 

246.7 

i6 

1748    9.23 

+  13.489 

-25    4    5.5 

-     8.73 

2    7.7 

16 

20  26  24.06 

+  12.517 

-21  21     4.3 

+  43.83 

247-7 

17 

17  53  33-07 

13.495 

25    7  12.7 

6.87 

2    9.2 

17 

20  31  23.73 

12.453 

21      315.1 

45.27 

248.8 

i8 

17  58  57-02 

13.498 

25    9  35-2 

S.OI 

2  10.6 

18 

20  36  21.85 

12.388 

20  44  51.6 

46.68 

2  49.8 

19 

18    4  21.00 

13.498 

25  II  12.8 

3.14 

2  12. 1 

19 

20  41  18.39 

12.322 

20  25  54.6 

48.06 

2  50.8 

90 

18    9  44-95 

13.496 

25  12    5-4 

—    1.26 

2  13-6 

20 

20  46  13.33 

12.256 

20    6  24.8 

49.41 

251.8 

21 

x8  15    8.81 

+  13.491 

-25  12  13.1 

+   0.63 

2  15.1 

21 

20  51    6.67 

+  12.189 

— 19  46  22.9 

+  50.72 

252.7 

22 

18  20  32.50 

13.483 

25  "  35.7 

2.30 

2  16.5 

22 

20  55  58.38 

12.121 

19  25  49.6 

52.01 

253.6 

23 

18  25  55.95 

13.47a 

25  10  13.4 

4.38 

2  z8.o 

23 

21    0  48.45 

12.053 

19  445.8 

53.27 

254.5 

24 

18  31  19.09 

13-457 

25    8    6.1 

6.25 

2  19.4 

24 

21    5  36.87 

11.984 

18  43  12.2 

54-50 

255-4 

25 

183641.85 

13-439 

25    514.0 

8.12 

2  20.8 

25 

21  10  23.65 

XI.915 

18  21    9.5 

55.70 

2  56.2 

26 

1842    4.16 

+  13.419 

-25    I  37.1 

+   9.98 

2  22.3 

26 

21  15    8.78 

+  11,846 

-175838.5 

+  56.87 

2  57.0 ; 

27 

18  47  25.97 

13-396 

24  57  15.8 

11.83 

223.7 

27 

21  19  52.27 

11.777 

17  35  40.0 

58.00 

257.8 

28 

z8  52  47.20 

13.371 

24  52  10. 1 

13.67 

2  25.1 

28 

21  24  34.11 

11.709 

17  12  14.7 

59.10 

258.6 

29 

i8  58    7.80 

13-343 

24  46  2a4 

15-50 

2  26.5 

29 

21  29  14.31 

11.641 

16  48  23.5 

6a  16 

2  59.3 1 

30 

19    327-70 

13.313 

24  39  46.8 

17.31 

2  27.9 

30 

21  33  52-88 

11.573 

16  24    7.1 

61.19 

3  0.0 1 

31 

19   B  46.83 

+  13.281 

-  24  32  29.7 

+  19.11 

229.3 

31 

21  38  29.82 

+  11.505 

-155926.4 

+  62.19 

1 
3  0.7! 

32 

19  14    5.14 

+  13.246 

-  24  24  29.3 

+  ao.90 

2  30.6 

32 

2143    5-14 

+  11.438 

-15  34  22.1 

+  63.16 

3  1.3 

Day  of  the  Month. 

Ml. 

10th. 

16th 

.  aOth.   85th. 

1 
1 

SOth. 

Day  of  the  Month. 

6th. 

10th. 

16th. 

80th 

.  86th. 

8 

Oth. 

n 

86th. 

m 

M 

r» 

n 

If 

M 

If 

n 

«« 

If 

n 

It 

Semidiameter     .    . 
Hor.  Parallax     .    . 

6.27 
6« 

6.40 
6.58 

6.53 
6.72 

6.67 
6.87 

6.83 
7.03 

7.00 
7.20 

Se 
H( 

midiameter  . 
>r.  Parallax  . 

7.18 
7-39 

7-37 
7-59 

7.58 
7.80 

7.80 
8.03 

\     8.04 
8.27 

8 

8 

•30 
.54 

8.58 
8.84 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  t1 
are  decreasing.    The  sign  —  indicates  that  north  declinatio 

tiat  north  declinations  are  increasing  or  south  decl 
ns  are  decreasing  or  south  declinations  increasini 

inations 
I' 
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MARS,  1904. 


GREENWICH  MEAN  TIME. 


a 

o 

o 


I 

2 

3 
4 
5 

6 

7 
8 

9 

10 

iz 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 
28 

29 

30 
31 

32 


JANUARY. 


Apparent 
Ascension. 


Noon, 


Var.  of 
R.  A. 

fori 
Hoar. 


h   m     s 
21  14  12.14 

21  17  Z9-70 
21  20  26.81 
21  23  33.46 
21  26  39.66 

21  29  45.42 
21  32  50.73 

21  35  55-59 
2Z  39  aoi 
21  42    4.00 

2145  7-55 
21  48  za67 

21  51  13.36 

21  54  15-63 

21  57  17.47 

22  o  18.88 
22  3  19.87 
22  6  20.45 
22  9  2o.6t 
22  12  20.36 

22  15  19.69 
22  18  18.62 
22  21  17.14 
22  24  15.26 
22  27  12.98 

22  30  10.31 
22  33  7.26 
22  36  3.82 
22  39  0.00 
22  41  55.81 

22  44  51.25 
22  47  46.34 


Noon. 


Day  of  the  Month. 


Semidiameter . 
Hor.  Parallax . 


s 
+  7.835 
7.806 

7.787 
7.768 

7.750 

+  7.731 
7.71a 

7.693 
7.675 
7.657 

+7.639 
7.6ai 

7.603 
7.585 
7.568 

+  7.550 
7.533 
7.515 
7.498 
7.481 

+  7.464 
7.447 
7.430 
7.4«3 
7.397 

+  7.381 
7.365 
7.349 
7.333 
7.318 

+  7.303 
+  7.a88 


Apparent 
Declination. 


Noon, 


-17  14  6.3 
16  59  32.8 
16  44  48.9 

16  29  54-7 
16  14  50.6 

-155936.6 
15  44  12.9 
15  28  39.7 
15  "  57.3 
1457    5.9 

-14  41  5.7 
14  24  56.8 
14  839.5 
13  52  14.0 

13  35  40.5 

-13  18  59.2 
13  2  10.4 
12  45  14.2 
12  28  10.9 
12  II    0.8 

-115343.9 
II  36  20.6 

II  18  51.0 

II    I  15.4 

10  43  34.0 

- 10  25  46.9 

10    754.4 

9  49  56.8 

9  31  54-2 

9  13  46.9 

-  8  55  35.1 

-  8  37  18.9 


Var.  of 
Decl. 
for  I 
Hour. 


Noon. 


+  36.17 
36.61 

37.04 
37.46 
37.88 

+  38.29 
38.69 
39.08 
39.46 
39.8a 

+  40.18 

40.53 
40.88 

41.22 

41.56 

+  41.88 
42-19 
42.49 
42.78 
43.06 

+  43.33 
43.59 
43.85 
44.10 

44.34 

+  44.57 
44.79 
45.00 
45.20 
45.40 

+  45.59 
+  45.77 


Meridian 
Passage. 


h    m 

235.2 

234.4 

233.6 
2  32.8 

2  31.9 

2  31. 1 

230.3 
229.4 
228.5 
2  27.6 

2  26.7 
2  25.8 
2  24.9 
2  24.0 
2  23.1 

2  22.2 
2  21.3 

2  20.4 

2  19.4 
2  18.4 

2  17.5 
2  16.5 

2  15.6 

2  14.6 

2  13.6 

2  12.6 
2  II.6 
2  10.6 
2     9.6 

2    8.6 

2  7.6 
2    6.6 


0 

6th. 

10th. 

16th. 

20th. 

96th. 

m 

f* 

w 

M 

tt 

t» 

2.47 

2.44 

2.42 

2.40 

2.38 

2.36 

430 

4.26 

4.22 

4.18 

4.14 

4.10 

80th. 


234 
4.07 


FEBRUARY. 


I 

2 

3 
4 
5 

6 

7 

8 

9 

10 

II 

12 

13 
M 
15 

16 

17 
18 

19 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Ascension. 

Var.  of 
R.A. 
for  I 
Honr. 

'Noon. 

Noon. 

h    m     s 

s 

22  47  46.34 

+  7.288 

22  50  41.09 

7.274 

22  53  35-50 

7.260 

22  56  29.58 

7.247 

22  59  23.34 

7.234 

23     2  16.80 

+  7.221 

23    5    9.95 

7.209 

23    8    2.81 

7-197 

23  10  55.39 

7.185 

23  13  47.69 

7.174 

23  16  39.72 

+  7.163 

23  19  31-50 

7.152 

23  22  23.02 

7. 141 

23  25  1430 

7.131 

2328    5.33 

7.121 

23  30  56.13 

+  7.«« 

23  33  46.71 

7.103 

23  36  37-07 

7.094 

23  39  27.22 

7.085 

23  42  17.16 

7.077 

2345    6.91 

+  7.069 

23  47  56.46 

7.061 

23  50  45.83 

7.053 

23  53  35.02 

7.046 

23  56  24.04 

7.039 

23  59  12.89 

+  7.033 

0    2    1.59 

7.027 

0    4  50.16 

7.021 

0    7  38.59 

7.015 

0  10  26.89 

7.010 

0  13  15.06 

+  7.006 

0  16    3.13 

+  7.002 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 
Hour. 

Noon, 

Noon. 

9       t        m 

m 

-  8  37  18.9 

+  45.77 

8  18  58.4 

45.94 

8    0  34.0 

46.10 

742    5.8 

46.25 

72334-1 

46.39 

-74  58.9 

+  46.52 

6  46  20.6 

46.65 

6  27  39.3 

46.77 

6    8  55.2 

46.89 

550    8.5 

47.00 

-  5  31  19-5 

+  47.10 

5  12  28.2 

47.19 

4  53  35-0 

47.27 

4  34  39.9 

47.33 

4  15  43.3 

47.38 

-  3  56  45.3 

+  47.43 

3  37  46.1 

47.48 

3  18  45.8 

47.52 

2  59  44-8 

47.56 

2  40  43.1 

47.59 

—  2  21  41.2 

+  47.61 

2    2  39.0 

47.61 

I  43  36.8 

47.60 

I  24  34.8 

47.58 

I    5  33.1 

47.56 

—  0  46  32.0 

+  47.53 

0  27  31.7 

47.49 

-08  32.3 

47.45 

+  0  10  26.0 

47.40 

0  29  23.0 

47.34 

+  0  48  18.6 

+  47.27 

+  17  12.6 

+  47.20 

Meridian 
Passage. 


h 

2 
2 
2 
2 

2 


m 
6.6 

5.6 

4.6 

3.5 
2.5 


2     1.5 
2     0.4 

59.3 
58.2 

57.2 

56.1 
55-0 

53-9 
52.8 

51-7 

50,6 

49-5 

48.4 

47-3 
46.2 

45-1 
44-0 
42.9 

41.7 
40.6 

39-5 

38.4 

37-3 
36.1 

35-0 

33.9 
32.8 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


2.31  <  2.29 
403    3  99 


14th. '  10th. 


<4th. 


2.27 .  2.25     2.23 
396     3  93     390 


lOth. 


2.21 
3.86 


NoTs.— The  sign  +  indicates  north  declinations ;  the  sign  —  indicates  south  declinations. 
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■ 

GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 

RA. 

fori 

Hour. 

Apparent 
Decfination. 

Var.  Of 

DmL 

fori 

Hoor. 

Meridian 
Passage. 

• 

•3 

a 
0 

0 

Apparent 
Ascension. 

Var.  of 
R  A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hoar. 

Meridian 
Passage. 

A4MM. 

N00m, 

Hmm. 

Noam. 

Noon. 

Noon. 

Noom. 

Noon. 

h   m      a 

s 

n      1       tt 

tt 

h    m 

h   m      s 

8 

e      •        tt 

tl 

h    m 

I 

0  10  26J8g 

4-7.010 

+   0  29  23.0 

+  47.34 

35-0 

I 

I  37    7-^ 

+7*«i6 

+    951     6.4 

+  4a.x5 

059.4 

2 

0  13  15.06 

7.006 

048x8.6 

47-a7 

33-9 

2 

I  39  56.X2 

7.O8I 

10     755.0 

41.88 

058.3 

3 

0  16    >I3 

7.00* 

I     7  12.6 

47.W 

:  32.8 

3 

I  42  44.69 

7.096 

1024  37.1 

41.61 

057.1 

4 

0  18  5X.10 

6.«» 

I  26    4.8 

47-13 

:  31-6 

4 

145  33-37 

7.031 

10  41   12.5 

41.33 

0  56.0 

5 

021  38.99 

6-m 

I44  53*x 

47-05 

30-4 

5 

I  48  22.17 

7.037 

10  57  4X.O 

41.04 

054.9 

6 

0  2426.80 

+  6b99i 

4-  2    3  43.2 

+  46.fl6 

:  29.3 

6 

X  51  II.I2 

+  7-043 

+ 

II  14     2.5 

+  40.75 

053-7 

7 

0  27  14-54 

6.988 

20299.1 

46.86 

.28.2 

7 

I  54     Q.2I 

7.049 

zi  30  16.9 

40.45 

0  52.6 

8 

030    2.23 

t.^ 

2  41  X2.5 

4fi*75 

:  27.0 

8 

I  56  49-45 

7.055 

II  46  24.0 

40.15 

051.5 

9 

03349.87 

C-9fi4 

a  59  53-3 

4U4 

25.8 

9 

I  59  38.84 

7.061 

12     2  23.8 

39.84 

0  50.4 

lO 

©35^-4^ 

6.9B2 

3  18  31.3 

46.53 

24.6 

10 

2    2  28.39 

7.067 

12  18  16. 1 

39.5a 

049.3 

II 

0  38  25.02 

+  6.981 

+   3  37    6.4 

+  4fi.» 

23-5 

II 

2    5  18.09 

+  7.073 

+ 

12  34     0,6 

+  39.ao 

048.2 

12 

0  41  12.56 

6.980 

3  55  38.3 

46-39 

22.4 

12 

2    8    7.96 

7.080 

12  49  37.4 

38.87 

047.1 

13 

0  44    0.08 

6.980 

4  14    7-0 

46.11 

21.2 

13 

2  10  57.99 

7.087 

13    5    6.3 

38.54 

0  46.0 

14 

0  46  47.59 

6.979 

4  32  32.2 

,       45.97 

20.0 

14 

2  1348.19 

7-095 

13  20  27.1 

38.ao 

044.9 

15 

0  49  35-09 

6.979 

4  50  53-8 

45.8a 

18.8 

15 

2  16  38.56 

7.10a 

13  35  39.7 

37.85 

043.8 

i6 

0  52  22.59 

+  6.979 

+  59  "-6 

+  45.66 

17.7 

16 

2  29  29.11 

+  7.X09 

+ 

135044.0 

+  37.50 

042.7 

17 

0  55  10.10 

6.980 

5  27  25.4 

45-49 

16.6 

17 

2  22  19.83 

7. 116 

14    5  39.8 

37.14 

0  41.6 

i8 

0  57  57-63 

6.980 

5  45  35-1 

45.31 

. 

15.4 

18 

2  25  10.72 

7.xa4 

14  20  27.0 

36.78 

0  40.5 

19 

I    045.18 

6.981 

6    340-5 

45.13 

14.2 

19 

2  28      1.79 

7.13a 

14  35    5-5 

36.4a 

039.4 

20 

I    332.75 

6.983 

6  21  41.5 

44.94 

_ 

13.1 

20 

2  30  53-04 

7-139 

144935-1 

36.06 

038.3 

21 

I    6  20.36 

+  6.984 

+  6  39  37-8 

+  44.74 

[  12.0 

21 

2  33  44.46 

+  7.146 

+ 

15    355.7 

+  35.69 

037.2 

22 

I    9    8.00 

6.986 

6  57  29.3 

44-53 

10.8 

22 

2  36  36.06  '        7.153 

15  18    7.2 

35.3' 

0  36.1 

23 

I  II  55.68 

6.988 

7  15  15-9 

44.3a 

9-7 

23 

2  39  27.84 

7. 161 

1532    9-5 

34.9a 

035-0 

24 

I  14  43.41 

6.990 

7  32  57-4 

44." 

:    8.5 

24 

2  42  19.80 

7.169 

1546    2.4 

34-5X 

0  34.0 

25 

I  17  31.19 

6.99a 

7  50  33-6 

43.89 

[    7.4 

25 

245  "94 

7.176 

15  59  45-8 

34." 

032.9 

26 

I  20  19.03 

+  6.995 

+  8    8    4.3 

+  43.66 

[    6.3 

26 

2  48    4.27 

+  7.183 

+ 

16  13  19.6 

+  33.70 

031.8 

27 

I  23    6.93 

6.998 

8  25  29.5 

43*43 

:    5.1 

27 

2  50  56.78 

7. 191 

16  26  43.8 

33.a9 

030.7 

28 

I  25  54.91 

7.001 

8  42  4?-9 

43.18 

:    4.0 

28 

2  53  49-48 

7.199 

16  39  58.1 

33.88 

0  29.6 

29 

I  28  42.97 

7.004 

9    0    2.5 

42-93 

.    2.8 

29 

2  56  42.36 

7-ao7 

1653    2.5 

3a.47 

028.6 

30 

I  31  3I-II 

7.008 

9  17  lao 

42.68 

:    1.7 

30 

2  59  35.44 

7.8x5 

17    556.9 

34.05 

027.5 

31 

I  34  19-34 

+  7.01a 

+  9  34  "-3 

+  4a.4a 

I     0.6 

31 

3    2  28.71 

+  7.aa3 

+ 

17  x8  41.2 

+  31.63 

0  26.5 

32 

1 

1 

I  37    7.67 

+  7.016 

+  951    6.4 

+  42.15 

059.4 

32 

3    5  22.18 

+  7-a3i 

+ 

17  31  15-3 

+  3i.«> 

025.4 

! 

1 

Day  of  the  Month.         6th. 

10th. 

1 

16th.  80th. 

1 

Mth.  SOth. 

Day  of  the  Month. 

4tfa. 

m 
2.09 
3-64 

14th. 

10th. 

2.07 
3.60 

94th. 

lOth. 

M 
2.04 
3.56 

Sei 
Ho 

nidiameter     .     .    2.19 
r.  Parallax     .    .    3.83 

m 

2.l8 

3.80 

•9 

2.16 
3.77 

1    " 

2.15 
3.74 

tt 
2.13 
3.71 

»» 
2.12 
369 

Se 

He 

midiameter     .     . 
>r.  Parallax     .     . 

m 

2.10 
3-66 

m 
2.Q8 
3.62 

M 

2.06 
3.58 

Tl 

le  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  tt 
are  decreasing.    The  sign  —  indicates  that  north  declinatioi 

lat  north  declinadons  u«  increasing  or  south  declinations 
as  are  decreaiing  or  south  declinations  increasing. 

232 
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GREENWICH  MEAN  TIME. 


MAY. 


a 
o 

o 

c« 

Q 


I 
2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
.22 

23 

24 
25 

26 
27 

28 

29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Var.  of 
R.  A. 
for  I 

Hour. 


Apparent 
Declination. 


Var.  of 

Decl. 

for  I 

Hour. 


Noon. 


Noon. 


Noon. 


Noon. 


b  m  s 
3  -^  28.71 
3  5  22.18 
3  8  15.85 
3  II  9.72 
3  14    3-79 

3  16  58.06 

3  19  52.52 
3  22  47.18 
3  25  42.04 
3  28  37.09 

3  31  32.33 

3  34  27.76 

33723.37 
340  19.16 

3  43  15-12 

346  11.25 

3  49  7-54 
3  52  4.00 

3  55  o-6o 

3  57  57-36 

4  o  54-25 
4  351-28 
4    6  48.44 

4  9  45-73 
4  12  43-13 

4  15  40.66 
4  18  38.29 
4  21  36.03 
4  24  33.88 

4  27  31-83 

4  30  29.87 
4  33  28.01 


tt 


+  7.223  I  + 17  18  41.2  +  31.63 

7.231  j     17  31  15-3  31.20 

7.240       17  43  39.0  30.77 

7.249       17  55  52.3  30.34 


7.258 

+  7.266 
7.274 
7.282 
7.290 
7.298 


18    7  55-1 

+  18  1947-3 
18  31  28.8 
18  42  59.5 

18  54  19.4 

19  5  28.2 


+  7.306   +19  16  26.0 
7.314       19  27  12.6 


7.321 
7.328 

7.335 

+  7.342 
7.349 
7-356 
7-362 
7-368 

+  7.374 
7.379 
7.384 
7-389 
7-394 

+  7.399 
7.404 
7.408 
7.4x2 

7.416 

+  7.420 
+  7.424 


19  37  48.0 
19  48  12.1 

19  58  24.7 

+  20    825.8 

20  18  15.4 

20  27  53-3 
20  37  19.4 

20  46  33.7 

+  20  55  36.1 

21  4  26.5 

21  13  4-9 
21  21  31.2 
21  29  45.3 

+  21  37  47-2 
21  45  36.8 

21  53  14.2 

22  o  39.2 
22    7  51.8 

+  22  14  51.9 
+  22  21  39.5 


29.90 

+  29.46 
29.01 
28.56 
28.  zo 

27.64 
+  27.17 

26.70 
26.23 

25.76 

25.28 

+  24.80 

24.32 

23.83 

23.34 
22.84 

+  22.34 
ax.84 

21.34 

20.84 

20.33 

+ 19.82 

19.31 
18.80 
18.38 
17.76 

+  17.24 

+  16.72 


Meridian 
Passage. 


h     m 
0.26.5 

025.4 

o  24.4 

023.3 

o  22.3 


JUNE. 


a 
o 


o 
Q 


I 
2 

3 
4 
5 


O  21. 2 

o  20.2  i   7 
o  19.2  [|   8 

o  18.2  n  9 

o  17.L    lO 


o  16. 
o  15. 
o  14. 
o  13. 

O  12. 

O  II. 

o  10. 
o  9. 
o  8. 
o    7. 

o    6. 

o    5- 

o    4. 

o    3- 

O     2. 

O     I.I 

(  0     0.1 
{S3    69  .  1 

23  58.2 

23  57-2 
23  56.2 

23  55-2 
23  54-2 


II 
12 

13 
14 

15 

16 

17 

18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m      s 

4  33  28.01 

4  36  26.23 

4  39  24.53 
4  42  22.91 

4  45  21.35 

4  48  19.85 
4  51  18.40 
4  54  17.00 

4  57  15.63 

5  o  14.29 

5  3  12.97 
5    611.65 

5  9  IO-34 
5  12  9.01 
5  15    7-66 


518 
521 
524 
527 
530 


6.28 
4.86 
3.38 
1.84 
0.23 


5  32  58.53 
5  35  56.74 
5  38  54-86 
541  52.87 

5  44  50-77 

5  47  48.55 
5  50  46.20 

5  53  43-72 
5  56  41.10 

5  59  38.33 


6 
6 


2  35-41 
5  32.32 


Var.  of 
R.  A. 
for  1 

Hour. 


Apparent 
Declination. 


Noon. 


Noon. 


s 
+  7.424 
7.428 

7-43X 
7:434 
7.437 

+  7.439 
7.441 
7.442 

7.443 
7-443 

+  7.444 
7-444 
7.445 
7.444 
7-443 

+  7-441 
7-439 
7-437 
7.434 
7.431 

+  7.427 
7.423 
7-4x9 
7.4x5 
7.4x0 

+  7.405 
7.400 

7.394 
7*388 
7.381 

+  7.374 
+  7-367 


+  22  21  39.5 
22  28  14.6 

22  34  37-1 
22  40  47.0 
22  46  44.3 

+  22  52  29.0' 

22  58      I.O 

23  3  20.2 

23    8  2(5.7 

23  13  20.5 
+23  18    1.4 

23  22  29.6 
23  26  45.0 
23  30  47.6 

23  34  37.4 

+  23  38  14-3 
23  41  38.4 

23  44  49-6 
23  47  48.0 
23  50  33.6 

+  23  53    6.4 
23  55  26.4 

23  57  33.5 

23  59  27-9 

24  I    9.5 

+  24    2  38.4 

24  3  54-5 
24    4  58.0 

24    5  48.8 

24    6  27.0 

+  24    652.6 
+  24    7    5.6 


Var.  of 

Decl. 

for  1 

Hour. 


Noon. 


Meridian 
Passage. ' 


*'  h     m 

+ 16.72  I  23  54.2 

16.20  I  23  53.3  I 

15.67  23  52.3  I 

X5.X5  23  51.4 

14.62  23  50.4 


■H  14.09 

13.57 
13.04 

12.51 
11.98 

+  11.45 
10.91 

XO.37 
9.84 
9.31 

+  8.78 
8.24 
7.70 

6.63 


23  49.5 

23  48-5 

23  47-5 
23  4^.6 

23  45-6 

23  44-7 

23  43-7 

23  42.7 
23  41.8 

23  40.8 

23  39.9 
23  38.9 
23  37.9 
23  37-0 
23  36.0 


6.10 

23  35.0 

5.56 

23  34-0 

5.03 

23  33.1 

4.50 

23  32.1 

3.97 

23  3I-I 

3-44 

2330.1 

a.91 

23  29.1 

2.38  .  23  28.1 

1.85 1  23  27.1 

Z.32     23  26.1 


+    a8o 
+    0.28 


23  25.1 
23  24.1 


Day  of  the  Month. 


Semidiameter . 
Hor.  Parallax  . 


4th. 

9th. 

14th. 

l»th. 

24th. 

N 

tf 

M 

2.03 

2.02 

2.01 

2.01 

2.00 

3-54 

3-53 

3.5r 

350 

3.48 

89th. 


1.99 
347 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax  . 


1.99 
346 


I 


8th.    ISth. !  18th.    28d.    28th. 


1.98 
3.46 


1.98 


1.98    1.97    1.97 

3.45  ,  3.44    3-44    3-44 

I  I  I 


I 


NoTS.— The  sign  +  indicates  north  declinations ;    the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 


JULY. 


■3 
a 
o 


I 

2 

3 

4 
5 

6 

7i 

I    8 

9 
lo 

II 

12 

13 
14 
15 

i6 

17 
i8 


19 

20 

21 
22 

23 
24 
25 

26 
27 
28 

29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Var.  of 
R.  A. 
for  I 

Hour. 


I 


Noon. 


h   m       s 
6     2  35.41 

6     5  32.32 

6    8  29.06 

611  25*62 

6  14  21.99 

6  17  18.17 
6  20  14.13 
6  23  9.91 
6  26  5.45 
6  29    0.77 

6  31  55-84 
6  34  50.66 

6  37  45.22 

6  40  39.51 

6  43  33-52 

6  46  27,25 
6  49  20.68 
6  52  13.81 
6  55    6.62 

6  57  59.10 

7  o  51.26 

7    3  43-09 

7    634-59 

7  925.75 
7  12  16.56 

7  15    7-03 

7  17  57.15 
7  20  46.91 

7  23  36.31 
7  26  25.34 

7  29  14.01 
732    2.31 


Noon. 


s 
+  7.374 

7.367 
7.360 

7.35a 

7-344 


Apparent 
Dechnation. 


Noon. 


+  24  6  52.6 

24  7    5.6 

24  7     6.3 

24  6  54.4 

24  6  30.1 


+  7.336 
7.328 
7.319 
7.310 
7.301 

+  7.291 
7.280 
7.268 
7.256 
7.244 

+  7.232 
7.220 
7.207 

7.194 
7. 181 

+  7. '67 

7.153 

7.139 

7.125 
7.  Ill 

+  7.096 
7.081 
7.066 
7.051 
7.036 

+  7.021 
+  7.005 


+  24 

24 
24 
24 
24 


553.5 
5  4-5 
4  3.2 
2  49.7 
I  24.1 


+  23  5946.3 
23  57  56.6 

23  55  54-9 
23  53  41-3 
23  51  15.9 

+  23  48  38.7 

23  45  49.8 
23  42  49.2 

23  39  37-1 
23  36  13.6 

+  23  32  38.6 
23  28  52.3 

23  24  54-8 
23  2046.1 
23  16  26.3 

+  23  II  55.6 

23  7  14-0 
23  2  21.5 
22  57  18.3 
2252    4.5 

+  22  46  40.1 
+  2241    5.3 


Var.  of 

Decl. 

for  z 

Hour. 


Noon, 


+   0.80 
+   0.28 

-  0.24 
0.70 

1.28 

-  1.79 
2.30 
2.81 
3.32 
3.8a 

-  4.32 
4.82 
5.32 
5.81 
6.30 

-  6.79 
7.28 
7.76 
8.24 
8.72 

-  9.X9 
9.66 

10.13 

10.59 
zi.os 

-  IX. 51 
11.96 
12.4Z 
12.85 

13.29 

-  13.73 
-14.17 


Meridian 
Passage. 


h  m 
23  25.1 
23  24.1 
23  23.1 
23  22.1 
23  21. 1 

23  20.1 
23  19. 1 
23  18.I 

23  I7-I 
23  16. 1 

23  15-0 

23  13.9 
23  12.9 

23  II.8 
23  10.8 


23 
23 
23 
23 
23 

23 
23 
23 
23 

23 


9.7 
8.6 

7.5 
6.5 

5-4 

4-4 
3-3 
2.2 

1.2 
0.1 


22  59.0 

22  57.9 
22  56.8 

22  55-7 
22  54.6 

22  53-4 
22  52.3 


AUGUST. 


o 
2 


I 

2 

3 
4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h  m       s 
732     2.31 

7  34  50.23 

7  37  37-77 
7  40  24.93 

7  43  11-71 

7  45  58.10 
7  48  44.09 
7  51  29.68 

7  54  14-87 
7  56  59.64 

7  59  44.00 

8  2  27.94 
8    5  11.46 

8  7  54.55 
8  10  37.20 

8  13  19.41 
8  16  1.20 
8  18  42.56 
8  21  23.47 
8  24    3.94 

8  26  43.98 
8  29  23.58 
8  32  2.75 
8  34  41.48 

8  37  19.78 

8  39  57-65 
8  42  35-09 
8  45  12.09 

8  47  48.67 
8  50  24.83 

8  53  0.56 
8  55  35.87 


Var.  of 

R.  A. 

fori 

Hour. 

Noon. 

5 

+  7.005 

6.989 

6.973 

6.957 

6.941 

+  6.925 

6.908 

6.891 

6.874 

6.857 

+  6.840 

6.822 

6^804 

6.786 

6.768 

+  6.750 

6.732 

6.714 

6.696 

6.678 

+  6.660 

6.64  z 

6.623 

6.605 

6.587 

+  6.569 

6.551 

6.533 

6.515 

6.497 

+  6.479 

+  6.462 

Apparent 
Dechnation. 


Var.  of 

Decl. 

for  I 

Hour. 


1 

Noon. 

Noon. 

0          t           n 

tt 

+  2241  5.3 

-14.17 

22  35  20.1 

14.60 

22  29  24.7 

15.03 

22  23  19. 1 

15.45 

22  17      3.4 

15.87 

+  22  10  37.8 

-16.28 

22     4     2.4 

16.68 

21  57  17.2 

17.08 

21  50  22.3 

17.48 

21  43  17.9 

17.87 

+  21  36     4.1 

—  18.26 

21  28  41.0 

18.65 

21  21     8.7 

19.03 

21  13  27.3 

19.40 

21      5  36.9 

19.77 

+  20  57  37.7 

—  20.14 

20  49  29.7 

20.51 

20  41   13.0 

20.87 

20  32  47.8 

21.22 

20  24  14. 1 

21.57 

+  20  15  32.1 

21.92 

20    6  41.9 

22.26 

19  57  43.5 

22.59 

19  48  37.1 

22.92 

19  39  22.8 

23.25 

+  19  30    0.7 

-23.58 

19  20  31.0 

23.90 

19  10  53.6 

24.21 

19    I    8.8 

24.52 

18  51  16.6 

24.82 

+ 18  41  17.2 

—  25.12 

+  18  31  10.7 

-  25.42 

Meridian 
Passage. 


h     m 
22.52.3 

22  51. 1 

22  50.0 

22  48.8 

21  47.7 

22  46.5 

22  45.3 
22  44. 1 
22  42.9 
22  41.7 

22  40.5 

22  39.3 
22  38.1 
22  36.9 
22  35.7 

22  34-4 
22  33.2 

22  31.9 

22  30.6 

22  29.3 

22  28.0 
22  26.7 
22  25.4 
22  24.1 
22  22.8 

22  21.5 
22  20.2 
22  18.9 
22  17.6 
22  16.2 

22  14.8 
22  13.5 


Day  of  the  Month. 


Semidiameter  . 
Hor.  Parallax  . 


8d. 

8th. 

18th. 

18th. 

28d. 

ff 

ft 

w 

99 

» 

1.97 

1.97 

1.98 

1.98 

1.99 

3.44 

3.44 

3-45 

3.45 

3.46 

88th. 


Day  of  the  Month. 


1:99 
3.46 


Semidiameter 
Hor.  Parallax 


8d. 


2.00 
3.47 


Vth. 


12th.    17  th 


2.00 
3.49 


2.01 
350 


2.02 
352 


22d. 


27th. 


2.03 
3.54 


2.04 
3-56 


The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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MARS,  1904. 


GREENWICH  MEAN  TIME. 


a 
o 

S 


I 
2 

3 
4 
5 

6 

7 

8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 

28 

29 

30 

31 
32 


SEPTEMBER. 


Apparent 
Ascension. 


Noon. 


h   m      s 
8  55  35.87 

8  58  10.75 

9  045.21 

9  3  19-25 
9    552.87 

9  8  26.07 
9  10  58.85 
9  13  31.20 
916  3.13 
9  18  34.64 

9  21  5.72 
9  23  36.38 
9  26  6.62 
9  28  36.44 
931    5.84 

9  33  34.83 
936  3.40 
9  38  31.57 
9  40  59.33 
9  43  26.70 

9  45  53.66 
9  48  20.25 

9  50  46.44 
9  53  12.25 
9  55  37.68 

958  2.75 
10  o  27.44 
10  2  51.77 
10    5  15.74 

10    7  39.35 

10  10    2.61 
10  12  25.51 


Var.  of 
R.  A. 
for  I 
Hoar. 


Noon. 


s 
+  6.462 

6.444 

6.436 

6.409 
6.39a 

+  6.375 
6.357 
6.339 
6.331 
6.303 

+  6.386 
6.368 
6.350 
6.333 
6.3x6 

+  6.199 
6.183 
6.163 
6.148 
6.133 

+  6.X16 
6.100 
6.084 
6.068 
6.0S3 

+  6.037 

6.033 
6.007 
S.993 

5.977 

+  5-963 
+  5.947 


Apparent 
Declination. 


+ 
+ 


Noon. 


8  31  10.7 
8  20  57.1 
8  10  36.6 
8    o    9.4 

7  49  35-5 

7  38  55-0 
7  28    8.2 

7  17  14.8 
7    6  15.4 

655    9.9 

6  43  58.4 
6  32  41.2 

6  21  1^.2 

6    9  49.6 

5  58  15.5 

5  46  36.1 

53451.4 
523  1.5 
5  "  6.5 
4  59   6.6 

447    1.8 

4  34  52.3 
4  2238.1 
4  10  19.4 

35756.3 

3  45  28.8 
3  32  57.2 
3  2021.4 

3  741.6 
2  54  57.9 

2  42  10.4 
2  29  19.2 


Var.  of 
Decl. 
for  X 
Hour. 


Noon. 


-35.43 

35.71 
36.00 
36.38 
36.55 

—  26.82 
27.08 

27.34 
37.60 

a7.85 

—  38.10 
38.34 
38.58 
38.81 
39.03 

-39.35 

29.47 
39.68 
39.89 
30.10 

-30.30 

30.49 
30.68 
30.87 
31.05 

—  3i.a3 
31.40 
31.57 
31.74 
31.90 

—  33.06 

—  33.SI 


Meridian 
Passage. 


h    m 
22  13.5 

22  12.1 

22  10.8 
22  9.4 
22     8.0 

22  6.6 

22  5.2 

22  3.8 

22  2.4 

22  0.9 

21  59.5 
21  58.0 
21  56.6 
21  55.1 

21  53.7 

21  52.3 
21  50.8 

2149.3 
21  47.8 

21  46.3 

21  44.8 

21  43.3 
21  41.8 

21  40.3 

21  38.8 

21  37.3 
21  35.7 
21  34.2 
21  32.6 
21  31. 1 

21  29.6 
21  28.0 


OCTOBER. 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


Ist. 

eth. 

11th. 

9lRt. 

M 

H 

2.06 

2.08 

2.10 

2. II 

2.13 

358 

3.61 

3.64 

3.68 

371 

seth. 


4 
% 


2.15 
375 


I 
2 

3 

4 
5 


7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

RiRht 
Ascension. 


Noon. 


h   m      8 
10  10    2.61 

10  12  25.51 

10  14  48.06 

10  17  10.27 

10  19  32.14 

10  21  53.66 
10  24  14.84 
10  26  35.68 
10  2856.18 
10  31  16-35 

10  33  36.18 

10  35  55.67 
10  38  14.83 

10  40  33.67 

10  42  52.18 

10  45  10.38 
10  47  28.26 
10  49  45.84 
10  52  3.1 1 
10  54  20.08 

10  56  36.76 

10  58  53.15 

11  I  9.26 
II  325.08 
II  5  40.63 

II  755.91 
II  10  10.93 

II  12  25.68 

II  14  40.18 
II  16  54.42 

II  19  8.41 
II  21  22.14 


Var.  of 
R.A. 

for  1 
Hour. 


Noon^ 


s 
+  5.963 

5.947 
5.93a 

5.918 

S.904 

+  5.890 

5.875 
5.861 

5.847 
5-833 

+  5.8x9 
5.805 

5.791 
5.778 
5.765 

+  5.75a 
5.739 
5.726 

5.713 
5.701 

+  5.689 
5.677 
5.665 

5.653 
5.643 

+  5.631 
5.630 
5.609 

5.598 
5.587 

+  5.577 

+  5.566 


Apparent 
Docunation. 


Noon, 


+  12  42  10.4 
12  29  19.2 
12  16  24.4 
12  3  26.2 
II  5024.7 

+  11  37  19.9 

II  24  I2.I 
II  II  1.2 
10  57  47.4 
10  44  30.9 

+  10  31  II. 8 
10  17  50.1 
10    4  26.0 

9  50  59-5 
9  37  30.8 

+  92359.9 
9  10  27.0 

8  56  52.1 

8  43  15.4 
8  29  36.9 

-h   8  15  56.8 

8    2  15.1 

7  48  31.9 

7  34  47-4 
7  21    1.6 

+  77  14.6 
6  53  26.5 
6  39  37-4 
6  25  47.4 
6  n  56.7 

+   558    5.2 
+    54413.2 


Var.  of 
Decl. 
for  X 
Hoar. 


Noon, 


-33.06 

33.31 

33,36 
33.50 
32.63 

■33.76 

32.89 
33.01 
33.13 
33.24 

33.35 
33.45 
33.55 
33.65 
33.74 

33.83 
33.91 
33.99 
34.06 

34.13 

34'20 
34.26 
34.32 
34.38 
34.43 

34.48 
34.52 
54.56 
34.60 
34.64 

34.67 
34.69 


Meridian 
Passage. 


h    m 
2Z  29.6 

21  28.0 

21  26.4 

21  24.8 

21  23.2 

21  21.6 
21  20.0 
21  18.4 
21  16.8 
21  15.2 

21  13.6 
21  12.0 
21  10.4 
21  8.8 
21      7.1 

21  5.4 
21  3.8 
21  2.1 
21  0.5 
20  58.8 

20  57.2 

20  55.5 
20  53.8 
20  52.1 
20  50.4 

20  48.7 
20  47.0 

ao  45.3 
20  43.6 

20  41.9 

20  40.2 
20  38.5 


Day  of  the  Month. 


Semidiameter . 
Hor.  Parallax . 


1st. 


2.18 
379 


eth.    11th. '  l«th.   91st.  Mth. 


2.21    2.24 
3.84    3.89 


2.27    2.30 
3-95  '  401 


2.34 

4.07 


Slst. 


2.38 
414 


Note.— The  sign  +  Indicates  north  declinations;    the  sign  —  indicates  south  declinations. 


MARS,  1904. 
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GREENWICH  MEAN  TIMK 


NOVEMBER. 


DECEMBER. 


o 


I 


I 

2 

3 
4 
5 


7 
8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 
28 
29 

30 

31 
32 


Apparent 

Right 
Ascension. 


Noon, 


h   m      8 
II  21  22.14 

IX  23  35.63 

II  25  48.86 
II  28  1.84 
II  30  14.57 

II  32  27.06 

"  3439-30 
II  36  51.29 

"  39  3-03 
II  41  14.53 

"4325.79 
II  45  36.81 

"47  47-59 
II  49  58.13 

II  52  8.43 

II  54  18.51 
II  5628.37 

11  58  38.01 

12  o  47.42 
12  2  56.62 

12  5  5.60 
12  7  14.38 
12  9  22.95 
12  II  31.31 
12  13  39.47 

12  15  47.43 

12  1755-19 
12  20  2.75 
12  22  10.10 
12  24  17.25 

12  26  24.20 
12  28  30.94 


Var.  of 
R.A. 
fori 

Hour. 


Noon. 


s 

5-555 
5-545 

5-535 
5«5a5 

+  5.5x5 

5.505 
5.495 
5.485 
5.475 

+  5.465 
5-455 
5.445 
5.435 
5-4*5 

+  5.415 
5.406 

5.397 
5.388 

5.379 

+  5370 
5.361 
5.35a 
5.344 
5.336 

+  5-3«7 
5.318 
5.3x0 
5.30a 
5.a94 

+  5.285 
+  5.876 


Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Noon, 

Noon. 

e       f        M 

»* 

+  5  44  13.2 

-34.69 

5  30  20.6 

34.70 

5  16  27.7 

34.71 

5    234.5 

34.7X 

4  48  41-2 

S4.7a 

+  4  34  47.8 

-34.7a 

4  20  54.4 

34.7X 

4    7    1.2 

34.70 

3  53    8.3 

34.69 

3  39  15.8 

34.68 

+  3  25  23.7 

-34.66 

3  II  32.2 

34.64 

2  57  41.4 

34.61 

24351.3 

34.58 

2  30    2.0 

34.54 

+  2  16  13.6 

-34.50 

2    2  26.2 

34.46 

I  48  39.9 

34.4X 

I  34  5+7 

34.36 

I  21  10.8 

34.30 

+  17  28.3 

-34.84 

0  53  47.2 

34.  x8 

0  40    7.6 

34.  xa 

0  26  29.6 

34-05 

+  0  12  53.2 

33.98 

—  0    041.4 

-33.90 

0  14  14. 1 

33.83 

0  27  44.9 

33.74 

041  13.6 

33.65 

0  54  40.2 

33.56 

-I    8    4.5 

-  33.46 

- 1  21  26.5 

-33.36 

Meridian 
Passage. 


h     m  * 
20  38.5 

20  36.8 

20  35.1 

20  33-3 
20  31.6 

20  29.8 
20  28.1 
20  26.3 
20  24.6 
20  22.8 

20  21. 1 
20  19.3 
20  17.6 
20  15.8 
20  14. 1 

20  12.3 
20  10.5 
20  8.7 
20  6.9 
20    5.2 

20  3.4 
20  1.6 
1959.8 
19  58.0 
19  56.2 

19  54-4 
19  52.6 
19  50.8 
19  48.9 
19  47.1 

19  45.2 
19  43-4 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


ftth. 


2.42 
4.21 


10th. 


2.46 
4.29 


Iftth. 


251 

4.37 


90th. 


Mtb. 


80th. 


2.56 
4.46 


2.62 
456 


2.68 
4.67 


O 


I 
2 
3 

4 
5 

6 

7 

8 

9 

10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Kght 

Ascension. 

Var.  of 

R.A. 

fori 

Hour. 

Noon. 

Noon. 

h    m      8 

s 

12  26  24.20 

+  5.a85 

12  28  30.94 

5.876 

12  30  37-46 

5.367 

12  32  43-77 

5.358 

12  34  49.86 

5.849 

12  36  55-73 

+  5.840 

12  39    1.38 

5.831 

12  41    6.80 

5.833 

12  43  11.99 

5.313 

12  45  16.95 

5.30s 

12  47  21.69 

+  5.X93 

12  49  26.19 

5.183 

12  51  30.46 

5.173 

12  53  34-49 

5.163 

12  55  38.29 

5.X53 

12  57  41.85 

+  5-144 

125945.18 

5.X34 

13    I  48.27 

5.X84 

13    3  51-12 

5.1X4 

13    5  53-73 

5.104 

13    7  56.10 

+  5.094 

13    9  58.22 

5.084 

13  12    0.10 

5.074 

13  14    1.73 

5.063 

13  16    3.11 

5.053 

13  18    4.22 

+  5.O4X 

13  20    5.07 

5.030 

13  22    5.65 

5.0x8 

1324    5.94 

5.006 

1326    5.94 

4.994 

13  28    5.64 

+  4.981 

1330    5-03 

+  4.968 

Apparent 
Declination. 


Noon. 


-I  8  4.5 
I  21  26.5 
I  3446.1 

1  48      3.1 

2  I  17.5 

-2  14  29.1 
2  27  37.9 
2  40  43.8 

2  53  46.6 

3  646.3 

-  3  19  42.9 
3  32  36.2 
34526.1 

3  58  12.5 

4  10  55.5 

-42335.0 
4  36  10.8 

4  48  42.9 

5  I  ii.i 
5  13  35-4 

-  5  25  55.7 
5  38  12.1 

5  50  24.4 

6  2  32.6 
6  14  36.5 

-  6  26  36.1 
6  38  31.4 

6  50  22.2 

7  2    8.4 
7  13  50.0 

-  7  25  26.8 

-  7  36  58.8 


Var.  of 

Decl. 

fori 

Hour. 


Noon. 


33.46 
33.36 
33.86 

33.  X5 
33-04 

33.93 
33.80 
33.68 

33.55 
38.43 

33.39 

38.15 

33.01 
3X.87 
3X.78 

3X.57 
31.41 
31.35 
31.09 
30.93 

30.76 

30.59 
30.43 
30.35 
30.07 

39.89 
39.70 
39.51 
39.33 
39.13 

38.93 
38.73 


Meridian 
Passage. , 


h     m 
945.2 

943.4 
9  41-5 
939.7 
9  37-9 

9  36-0 

9  34-2 

932.3 

930.5 
928.6 

926.8 
924.9 
923.1 
9  21.2 
919.4 

917.5 
915.6 

913.7 
9  II. 8 

9    9.9 

9  8.0 
9    6.1 

9  4-2 
9  2.2 
9    0.3 

858.3 
856.4 
854.4 

852.5 
8  50.6 

848.6 
846.7 


Day  of  the  Month. 


Semidiameter 
Hor.  Parallax 


hth. 


2.75 
4.78 


10th. 


2.82 
4.90 


16th.  <Oth. 


2.89 
5.04 


2.97 
5.18 


Mth. 

80th. 

3.15 

5-49 

306 
5.33 

Mth. 


3.26 
5.67 


The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  cr  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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JUPITER,  1904. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY. 

Day  of  Month. 

Apparent 
Ascension. 

Var.  of 

R.  A. 

for  I 

Hour. 

Apparent 
Dechnation. 

Var.  of 

Decl. 

fori 

Hour. 

Noon. 

Meridian 
Passage. 

a 
0 

•M 
0 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
for  I 

Hour. 

Apparent 
Decimation. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

• 

Noon. 

Noon. 

Noon. 

Noon. 

h  m       s 

s 

Off 

ft 

h     m 

h    m       s 

s 

0      t       't 

$t 

h     m 

I 

23  17  10.40 

+  1.431 

-  5  55  43-4 

+   9.57 

4  37-7 

I 

23  38  14.18 

+  i.9ai 

-  3  35  44-2 

+  13.72 

2  56.7 

2 

23  17  45.01 

1.45a 

5  51  52.1 

9.70 

4  34-3 

2 

23  39    0.40 

1.93a 

3  30  38.1 

13.79 

2  53-5 

3 

23  18  20.08 

1.47a 

5  47  57-8 

9.82 

4  30.9 

3 

23  39  46.90 

1.943 

3  25  30.2 

13.66 

250.4 

4 

23  18  55.61 

1.49a 

5  44    0.5 

9.95 

4  27.5 

4 

23  40  33-66 

1.954 

3  20  20.6 

13.93 

247.2 

5 

23  19  31.61 

1.511 

5  40    0.2 

10.07 

424.2 

5 

23  41  20.67 

1.965 

3  15    9.4 

13.00 

244.1 

6 

23  20    8.07 

+  1.539 

-  5  35  57-0 

+  10.19 

4  20.9 

6 

2342    7-93 

+  1.975 

-3    956.5 

+  13.07 

2  40.9 

7 

23  20  44.98 

1.548 

5  31  50.9 

lasi 

4  17-6 

7 

23  42  55-45 

1.985 

3    442.0 

13.14 

237.8 

8 

23  21  22.33 

1.566 

5  27  42.0 

10.43 

4  14-3 

8 

23  43  43-22 

1.995 

2  59  25.9 

13.30 

2  34-6  j 

9 

23  22     O.I  I 

1.584 

52330.3 

10.55 

4  II. 0 

9 

23  44  31.22 

3.005 

2  54    8.4 

13.36 

2  31-5 

lO 

23  22  38.33 

X.602 

5  19  15-8 

10.66 

4    7^7 

10 

23  45  19-45 

3.015 

2  48  49.4 

13.3a 

2  28.4 

II 

23  23  16.98 

-f  1.619 

-5  1458.5 

+  10.77 

4    4-4 

II 

2346    7.91 

+  3.034 

-  2  43  28.9 

+  13.38 

225.3 

12 

23  23  56.03 

1.636 

5  10  38.6 

10.88 

4    I.I 

12 

23  46  56.60 

a.033 

2  38    7.0 

13.44 

2  22.1 

13 

23  24  35-49 

1.653 

5    6  16.1 

10.99 

357.8 

13 

23  47  45-50 

3.043 

2  32  43.8 

13.50 

2  19.0 

14 

23  25  15-36 

1.670 

5    I  51-1 

11. xo 

3  54^6 

14 

23  48  34.61 

'3.051 

2  27  19.3 

13.55 

215.9 

15 

23  25  55-64 

X.686 

4  57  23-4 

11. 31 

351.4 

15 

23  49  23.93 

3.059 

2  21  53.5 

13.60 

2  12.8 

i6 

23  26  36.30 

+  1.70a 

-45253-2 

+  11.31 

348.1 

16 

23  50  13.45 

+  3.067 

-  2  16  26.4 

+  13.65 

2     9.6 

17 

23  27  17-34 

1.718 

4  48  20.5 

11.41 

3  44-8 

17 

23  51    3.16 

a.075 

2  10  58.2 

13.70 

2     6.5 

i8 

23  27  58-77 

1-734 

4  43  45-3 

11.51 

341.6 

x8 

23  51  53.05 

a.083 

2    5  28.9 

13.75 

2    3-4 

19 

23  28  4o.'57 

1.749 

4  39    7-8 

11.61 

338.3 

19 

235243.13 

a.090 

X  59  58.4 

13.79 

2     0.3 

20 

23  29  22.72 

T.764 

4  34  28.0 

II. 71 

3  35-1 

20 

23  53  33.39 

a.097 

I  54  26.8 

13.84 

I  57.2 

21 

23  30     5-22 

+  1.779 

• 

—  4  29  46.0 

+  11.80 

331.8 

21 

23  54  23.81 

+  3.104 

-  X  48  54.3 

+  13.88 

I  54.1 

22 

23  30  48.08 

X.793 

425    1.7 

11.89 

328.6 

22 

23  55  14-39 

3.XXX 

X  43  20.8 

13.9a 

I  51.0 

23 

23  31  31.28 

1.807 

4  20  15.1 

IX.98 

325.4 

23 

2356    5.14 

3.x  18 

I  37  46.3 

13.96 

147.9 

24 

23  32  14.82 

x.8ai 

4  15  26.4 

13.07 

3  22.2 

24 

23  56  56.04 

3.134 

z  32  10.9 

14.00 

144.9 

25 

23  32  58.67 

1.834 

4  10  35.6 

13. 16 

319.0 

25 

23  57  47.08 

3.X3O 

I  26  34.7 

14.03 

I  41.8 

• 

26 

23  33  42.83 

+  1.847 

-4    542.7 

+  13.35 

3  15.8 

26 

23  58  38.27 

+  3.136 

- 1  20  57.7 

+  14.06 

I  38.8 

27 

23  34  27-30 

1.860 

4    047.7 

ia.33 

3  12.6 

27 

23  59  29.60 

3. 141 

I  15  19.8 

14.09 

135.7 

28 

23  35  12.08 

1.873 

3  55  50.8 

Xa.41 

3    9.4 

28 

0    0  21.06 

3.147 

I    9  41.2 

14.13 

I  32.7 

29 

23  35  57-17 

1.88s 

3  50  52.0 

13.49 

3    6.2 

29 

0    I  12.64 

3.153 

I      4     2.0 

14.15 

I  29.6 

30 

23  36  42.58 

1.897 

3  45  51.2 

ia.57 

3    3^1 

30 

0    2    4.35 

a.  157 

0  58  22.1 

14.18 

I  26.5 

31 

23  37  28.24 

+  1.909 

-  3  40  48.6 

+  13.65 

2  59-9 

31 

0    2  56.18 

+  3.163 

-05241.5 

+  i4.ao 

I  23.4 

32 

23  38  14.18 

+  1.931 

-  3  35  44-2 

+  13. 73 

2  56.7 

32 

0    3  48.13 

+  3,167 

-047     0.3 

+  i4.a3 

I  2a4 

Day  of  the  M 

onth. 

9d. 

10th.      18th. 

1 

2«»th. 

1 

Day  of  the  Month. 

Sd. 

11th. 

19th. 

97th. 

Semidiameter 
Horizontal  Par: 

K                    ■                    •                     • 

dlax  .     . 

17.92 
1.68 

17.54 
1.64 

n 

17.20 
1.60 

n 

Z6.89 
1.58 

Semidiameter   .... 
Horizontal  Parallax  .     . 

X6.63 
1.55 

H 
16.41 
1.53 

M 
16.22 
1.5a 

16.07 
X.5O 

Note.— The  sign  +  indicates  north  declinations;  the  sign  —  indicate!  south  declinations. 

JUPITER,  1904. 
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GREENWICH  MEAN  TIME. 

( 

MARCH. 

APRIL. 

§ 

a 

o 

Apparent 
Ascension. 

Var.of 
R.A. 
fori 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

a 

0 

0 

1 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  z 

Hour. 

Apparent 
Declination. 

Var.  of 
DecL 
for  1 
Hour. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon» 

Noon. 

h  m     s 

s 

e      t        t» 

M 

h     m 

h    m     a 

s 

0         »          w 

M 

h    m 

I 

0    2    4.35 

-♦-a.157 

—  0  58  22.1 

+X4.I8 

I  26.5 

I 

0  29  25.03 

+  a,aa3 

+ 1  59  35.3 

+   14.28 

23  48.7 

2 

0     2  56.18 

2.X62 

0  52  41.5 

X4.2O 

123.4 

2 

0  30  18.37 

a.  222 

2    517.8 

14.26 

23  45.7 

3 

0    3  48.13 

2.167 

047     0.3 

Z4.23 

I  20.4 

3 

0  31  11.69 

2.221 

2  10  59.9 

14.24 

23  42.6 

4 

0    4  40. 18 

2.17a 

0  41  18.6 

X4.25 

I  17.3 

4 

032    4.99 

2.220 

2  16  41.5 

14.22 

23  39.6 

5 

0    532.34 

3.176 

0  35  36.3 

14.27 

I  14.2 

5 

0  32  58.26 

2.219 

2  22  22.5 

14.20 

23  36-5 

6 

0    6  24.61 

+  a.i8o 

-02953.5 

+14.29 

I  ll.l 

6 

0  33  51-51 

+  a.2z8 

+  2  28    2.9 

+   14.18 

23  33-5 

7 

0    7  16.98 

a.  184 

0  24  ia2 

14.31 

I    8.Z 

7 

0  34  4+73 

2.2Z7 

2  33  42.7 

14.15 

23  30.4 

8 

0    8    9.44 

a.  187 

0  18  26.5 

14.33 

I    5.0 

8 

0  35  37-91 

2.215 

2  39  21.9 

14.12 

23  27.4 

9 

0    9    1.99 

a.i9z 

0  12  42.4 

X4.35 

I    1.9 

9 

0  36  31.04 

2.2Z3 

245    0.4 

14.09 

232+3 

lO 

0    954-63 

a.x95 

0    657.8 

14.36 

0  58.9 

zo 

03724.13 

2.2ZZ 

2  50  38.2 

14.06 

23  21.3 

II 

0  10  47.36 

+  8.198 

—  0    I  13.0 

+  14.37 

055.8 

II 

0  38  17.17 

+  2.209 

+  2  56  15.2 

+    14.03 

23  18.2 

12 

0  II  40.16 

a.  901 

+  04  32.0 

14.38 

0  52.8 

12 

0  39  10.16 

a.ao7 

3    I  51-4 

14.00 

23  15.2 

13 

0  12  33.03 

a.ao4 

0  10  17.2 

14.39 

049.7 

13 

0  40    3.08 

a.ao4 

3    726.8 

13.97 

23  12.1 

14 

0  13  25.97 

a.  207 

0  16    2.6 

14.40 

0  46.6 

14 

0  40  55.93 

a.aoz 

3  13    1.4 

13.93 

23    9.1 

15 

0  14  18.98 

a.azo 

0  21  48.3 

14.40 

043.6 

15 

0  41  48.72 

a.  198 

3  x8  35.2 

13.89 

23    6.0 

i6 

0  15  12.04 

+  a.aia 

+  02734.1 

+  14.41 

040.5 

16 

0  42  41.43 

+  a.x95 

+  3  24    8.0 

+   13.85 

23    2.9 

17 

0  16    5.15 

a.az4 

0  33  20.0 

14.41 

0  37-5 

17 

0  43  34.06 

a.  19a 

3  29  39.8 

13.81 

22  59.8 

i8 

0  16  58.32 

a.az6 

039    6.1 

14.42 

03+4 

18 

0  44  26.61 

a.x88 

3  35  19.6 

13.77 

22  56.8 

19 

0  17  51-53 

a.az8 

0  44  52.2 

14.4a 

031.4 

19 

0  45  19.07 

a.  184 

3  40  40-4 

13.7a 

22  53.7 

20 

0  18  44.77 

a.az9 

0  50  38.2 

14.42 

028.3 

20 

0  46  11.43 

8.180 

346    9.2 

13.68 

22  50.7 

21 

0  19  38.05 

+  a.a2o 

+  0  56  24. 1 

+  14.41 

025.3 

21 

047    3.69 

+  a.i76 

+  3  51  36-8 

+   13-63 

22  47.6 

22 

0  20  31.36 

3.aaz 

I    2    9.9 

14.41 

0  22.2 

22 

0  47  55.85 

a.  17a 

3  57    3.3 

13.58 

22  44.6 

23 

021  24.68 

a.2aa 

I    7  55-6 

14.40 

0  19.2 

23 

0  48  47.91 

a.167 

4    2  28.7 

13.53 

22  41.5 

24 

0  22  18.02 

a.aa3 

I  13  41. 1 

14.39 

0  z6.i 

24 

0  49  39-85 

2.162 

4    752.8 

13.48 

22  38.5 

25 

0  23  11.38 

a.3a3 

I  19  26.4 

14.38 

013.1 

25 

0  50  31.67 

a.157 

4  13  15-7 

13.43 

22  35-4 

26 

024    4.75 

+  a.aa4 

+  1  25  11.6 

+   14.37 

0  10.0 

26 

0  51  23.37 

+  a.i52 

+  41837.4 

+     13.38 

22  32.4 

27 

0  24  58.14 

a.  224 

I  30  56.4 

14.36 

0    7.0 

27 

0  52  14.96 

2.147 

4  23  58.0 

13.32 

22  29.3 

28 

0  25  51.53 

2.224 

I  36  40.9 

14.35 

0    4.0 

28 

0  53    6.42 

2.142 

42917.1 

13.27 

22  26.2 

29 

0  26  44.92 

2.224 

I  42  25.1 

14.34 

,0    0.9 
ta  67 . 9 

29 

0  53  57-74 

2.137 

4  34  34-9 

13.22 

22  23.1 

30 

0  27  38.30 

2.224 

I  48    8.9 

14.3a 

23  54.8 

30 

0  54  48.93 

2.131 

4  39  51.4 

13.16 

22  20.0 

31 

0  28  31.67 

+  2.223 

+  I  53  52.3 

+   14.30 

23  51.8 

31 

0  55  39.99 

+  2.125 

+  4  45    6-5 

+    13.10 

22  16.9 

32 

0  29  25.03 

+  2.223 

+  1  5935.3 

+  X4.a8 

23  48.7 

32 

0  56  30.91 

+  2.119 

+  4  50  20.2 

+    13.04 

22  13.8 

Day  of  the  Month. 

6th. 

14th. 

9Sd. 

80th. 

Day  of  t] 

le  Month. 

• 

7th.        15th. 

1 

88d. 

Se 
H( 

midiameter  . 
^rizontal  Par. 

■              •              • 

allax .     . 

If 

1595 
1.49 

- 
15.88 
1.48 

15.82 
1.48 

15.81 
1.48 

Se 
He 

midiameter 
^rizontal  Par 

n 

15.84 
1.48 

"                1             " 
15.90           16.00 
1.49                 1.49 

I 

allax 

•         •         • 

Tl 

le  sign  +  prefii 
tions  are  < 

:ed  to  the  hourly  change  of  declination  indic< 
iecreasing.    The  sign  —  indicates  that  north 

ates 
decl 

that  north  dec 
inations  are  de 

linations  1 
creasing  c 

are  increasing  or  south  declina- 
>r  south  declinations  increasing. 
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GREENWICH  MEAN  TIME. 


MAY. 


JUNE. 


d 
o 


I 

2 

3 
4 

5 

6 

7 
8 

9 

lO 

II 

12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 

25 

26 
27 
28 
29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 

o  55  39-99 
o  56  30.91 

o  57  21.68 

o  58  12.30 

o  59    2.76 

o  59  53-07 

0  43.21 

1  33- 18 

2  22.99 

3  12.61 

4  2.05 

4  51-30 

5  40-36 

6  29.22 

7  17-87 

8  6.31 

8  54-53 

9  42.53 

10  30.30 

11  17.84 

12  5.14 

12  52.20 

13  39.01 

14  25.57 

15  ".87 

15  57-91 

16  43.68 

17  29.18 

18  14.41 

18  59-37 

19  44.03 

20  28.40 


Var.  of 
R.A. 
fori 

Hour. 


Noon. 


+  a. 125 
3. 1 19 
a. 113 
a.  106 
2.099 

+  a.092 
2.085 
2.078 
2.071 
2.064 

-f  2.056 
2.048 
2.040 
2.03a 
a.033 

+  2.014 
2.005 
1.996 
X.986 
1.976 

+  1.966 
1.956 
X.946 

1-935 
1.934 

+  i.9»3 
1.902 
1.891 
1.879 
1.867 

+  1.855 
+  X.843 


Apparent 
Declination. 


Noon. 


+  4  45    6.5 

4  50  20. 2 

4  55  32.4 

5  043.2 

5    552.5 

+  5  II  0.3 
5  16  6.5 
5  21  ii.i 
5  26  14. 1 
5  31  15-5 

+  53615-1 
541  13-1 
546  9-3 
5  51    3-7 

5  55  56.3 

+  6    o  47. 1 

6  5  36.0 
6  10  23.0 
6  15  8.0 
6  19  51.0 

+  6  24  32.1 
6  29  II.I 

6  33  48.1 
6  38  23.0 
6  42  55.8 

+  6  47  26.5 

6  51  55-0 

6  56  21.3 

7  045.4 
7    5    7-3 

+  7    9  26.9 
+  7  1344-2 


Var.of 

Decl. 

fori 

Hour. 


Noon. 


+  13.10 
13.04 
13.98 
12.92 
12.86 

+  12.80 

12.73 
12.66 

12.59 
12.52 

+  12.45 
12.38 
12.31 
13.24 
12.  x6 

+  12.08 

X3.00 

IX. 93 

IX.84 
11.76 

+  XI.67 

11-59 
11.50 

1 1. 41 

IX.  33 

+  XX. 33 
XX. 14 
XX.05 

10.  96 
xa87 

+  xo.78 
+  10.68 


Meridian 
Passage. 


h    m 
22  16.9 

22  13.8 

22  10.7 

22     7.6 

22     4.5 

22      1.4 

58-3 

55-2 
52.1 
49-0 

45.9 
42-7 
39-6 

36.5 
33-4 

30.2 
27.1 
24.0 
20.9 
17.7 

14.6 

II. 4 

8.2 

5.0 

1.9 


20  58.7 

20  55-5 
20  52.3 
20  49. 1 
20  45-9 

20  42.7 
20  39.5 


a 
o 


CO 


Day  of  the  Month. 


Semidiameter    .     .     . 
Horizontal  Parallax  . 


1st. 

9th. 

17th. 

1 

n 

16.13 
I.5I 

16.28 
1.52 

16.48 
1-54 

26th. 


16.71 
1.56 


I 
2 

3 

4 
5 


7 
8 

9 

10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 

Right 
Ascension. 


Noon. 


h    m     s 

20  28.40 

21  12.48 

21  56.26 

22  39-73 

23  22.89 

24  5-73 

24  48.25 

25  30.43 

26  12.27 

26  53.77 

27  34-92 

28  15.70 

28  56.11 

29  36.16 

30  15-83 

30  55-11 

31  33-99 

32  12.48 

32  50.57 

33  28.24 

34  5-49 

34  42-32 

35  18.73 

35  54-70 

36  30.23 

37  5-31 

37  39-94 

38  14. 1 1 

38  47-82 

39  21.08 

39  53-85 

40  26.13 


Var.  of 
R.A. 
fori 

Hour. 


Noon. 


s 
+  1.843 
1.830 

1.8x7 
1.804 
1.791 

+  1.778 
1.764 
1.750 
1.736 
1.732 

+  1-707 
X.692 

X.677 
1.661 

1.645 
+  1.699 

1.6X2 

1.595 
1.578 

X.561 

+  X.544 
1.536 
1.508 
X.490 
1-471 

+  i-45a 
1-433 
1-414 
1. 395 
1-376 

+  1.356 
+  1-335 


7  42  39-0 
7  46  37.0 
7  50  32.4 

+  7  54  25,2 

7  58  15.4 

8  2    2.9 

8  5  47-8 
8    9  50.0 

+  8  13  9.4 
8  16  46.0 
8  20  19.7 
8  23  50.7 
8  27  18.8 

+  8  30  44.0 

8  34    6.3 

8  37  25.7 
8  40  42.1 

8  43  55-6 

+  847  6.1 
8  50  13.5 

8  53  17-9 
8  56  19.2 

8  59  17-4 

+  92  12.5 
+  9    5    4.4 


Apparent 
Declination. 

Var.of 

Decl. 

fori 

Hour. 

Noon. 

Noon. 

0             t               H 

n 

+  7  1344-2 

+  10.68 

7  17  59-2 

10.58 

7  22  II. 9 

ia48 

7  26  22.2 

10.  38 

7  3030.1 

10.38 

+  73435.5 

+  iai7 

7  38  38.5 

10.07 

9-97 
9.86 

9.75 

+  9.64 
9.53 
9.42 

9-31 
9.20 

+  9.09 
8.97 
8.85 
8.73 
8.61 

+    8.49 

8.37 
8.35 
8. 13 
8.00 

+    7-87 

7-75 
7.63 

7-49 
7-36 

+   7-a3 
+   7-10 


Meridian 
Passage. 


h    m 
20  39.5 

20  36.3  ■ 

20  33.1 

20  29.9 

20  26.7 

20  23.5 
20  20.3 
20  17. 1 
20  13.8 
20  10.6 

20  7.3 
20  4.0 
20    0.7 

9  57-5 
9  54-2 

[9  50.9 
[9  47.6 

^9  44-3 
[9  41.0 

^9  37.7 

^9  34.4 
[931.1 

[9  27.7 

19  24.4 

[9  21.0 

[9  17.7 

19  14-3 
[9  10.9 

^9  7-5 
[9    4.1 

[9  0.7 
^8  57.3 


Day  of  the  Month. 


Semidiameter  .     .     . 
Horizontal  Parallax . 


8d. 


16.98 

1.58 


10th. 


17.29 
1.62 


18th.   I  86th. 


17.62  I   18.00 
1.65       1.68 


Note. — The  sign  +  indicates  north  declinations;  the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

1 

JULY. 

• 

AUGUST. 

Day  of  Month. 

Apparent 

Right 
Ascension. 

Var.of 
R.A. 
for  I 

Hour. 

Apparent 
Declination. 

Var.  of 
Decl 
for  I      , 
Hour.     ' 

Meridian 
Passage. 

1 

1 

Apparent 
Ascension. 

Var.  of 
R.A. 
for  z 
Hour. 

Apparent 
DeciinatiozL 

Var.  of 
Decl. 

fori 
Hour.     I 

kferidian 
Passage. 

NOCH, 

tfcon. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon, 

Noon, 

h   m      8 

8 

0           t            M 

f 

h     m 

h    m       8 

s 

0      1      » 

n 

h    m 

I 

I  39  53-85 

+  1.356 

+   92  12.5 

+  7.23 

19    0.7 

I 

I  52  13-27 

+  0.589 

+  10    4  II.9 

+  2.6X 

17  10.9 

2 

I  40  26.13 

1.335 

9    5    4-4 

7. 10 

18  57.3 

2 

I  52  27.05 

0.560 

10     5  12.5 

2.45 

17     7.2 

3 

I  40  57.92 

I.314 

9    7  53-1 

6.97 

18  53-9 

3 

I  52  40.12 

0.541 

10    6    9.1 

2.28 

n     3.5 

4 

I  41  29.21 

i.«93 

9  10  38.6 

6.83 

18  50.5 

4 

I  52  52.50 

0.502 

10    7     1.8 

2.XX 

16  59.7 

5 

I  42    0.00 

1.272 

913  20.9 

6.70 

18  47,1 

5 

I  53.   4-17 

0.472 

10    750.5 

1.94 

16  56.0 

6 

I  42  30.27 

+  1.250    +  9  15  59.9 

+  6.56 

18  43.7 

6 

I  53  15-13 

+  0.442 

+ 10    8  35.1 

+  X.78 

16  52.2 

7 

I  43     O.OI 

1.228 

9  x8  35.5 

6.42 

18  40.2 

7 

I  53  25.35 

0.4x2 

10    9  15.7 

.X.61 

16  48.5 

8 

I  43  29.23 

1.206 

9  21    7.8 

6.28 

18  36.8 

8 

I  53  34-84 

0.38X 

10    9  52.3 

X.44 

16  44.7 

9 

I  43  57.91 

1. 183 

9  23  36.7 

6.14 

18  33.3 

9 

I  53  43.60 

0.350 

10  10  24.8 

1.27 

16  40.9 

lO 

I  44  26.04 

z.x6o 

9  26    2.2 

6.00 

18  29.9 

10 

I  53  51.63 

0.3x9 

10  10  53.2 

X.IO 

16  37.1 

II 

I  44  53.62 

4- 1. 137 

+   9  28  24.3 

+  5.85 

18  26.4 

II 

I  53  58.92 

+  0.288 

+  10  n  17.5 

4-0.93 

16  33-3 

12 

I  45  20.64 

1. 114 

9  30  43-0 

5.71 

18  22.9 

12 

I  54     5.46 

0.257 

10  II  37.7 

0.76 

16  29.4 

13 

I  45  47-09 

1.090 

9  32  58.2 

5.56 

18  19.4 

13 

I  54  IJ.26 

0.226 

10  II  53.9 

0.59 

16  25.6 

14 

I  46  12.96 

Z.066 

9  35    9.8 

5-41 

18  15.9 

14 

I  54  16.31 

0.195 

10  12    5.9 

0.41 

16  21.7 

15 

I  46  38.25 

1.042 

9  37  17-9 

5.26 

18  12.3 

15 

I  54  20.61 

0.Z64 

10  12  13.8 

0.24 

16  17.9 

i6 

I  47    2.97 

+  X.OX7 

+  9  39  22.4 

+  5." 

18    8.8 

16 

I  5424.15 

+  O.Z33 

+ 10  12  17.6 

+  0.07 

16  14.0 

17 

I  47  27.08 

0.99a 

941  23.3 

4.96 

18    5.2 

17 

I  54  26.94 

0.ZOX 

lO  12  17.3 

—  0.Z0 

16  10. 1 

i8 

I  47  50.58 

0.967 

9  43  20.6 

4.81 

18    1.7 

18 

I  54  2S.97 

0.070 

10  12  12.8 

0.28 

16    6.2 

19 

I  48  13.48 

0.942 

9  45  14-3 

4.66 

17  58.r 

19 

I  54  30.24 

0.038 

10  12     4.2 

0.45 

16    2.3 

20 

I  48  35-77 

0.916 

9  47    4-3 

4.51 

17  54-6 

20 

I  54  30.75 

+  0.006 

10  11  51.5 

0.62 

15  58.3 

21 

I  48  57.44 

4-0.890 

+  9  48  50.7 

4-4.36 

17  51.0 

21 

I  54  30.51 

—  0.026 

+  10  II  34.6 

-0.79 

15  54-4 

22 

I  49  18.48 

a864 

9  50  33.3 

4.21 

17  47-4 

22 

I  54  29.51 

0.058 

10  II  13.6 

0.96 

15  50.4 

23 

I  49  38.89 

0.838 

9  52  12.2 

4.05 

17  43-8 

23 

I  54  27.75 

0.090 

10  10  48.5 

X.13 

15  46.5 

24 

I  49  58.67 

0.81X 

9  53  47.4 

3.89 

17  40.2 

24 

I  5425.23 

o.z2a 

10  10  19.3 

Z.30 

15  42.5 

25 

I  50  17.81 

a784 

9  55  18.9 

3.73 

17  36.6 

25 

I  54  21.94 

O.Z53 

10     946.1 

X.47 

15  38.5 

26 

I  50  36.29 

4-0.757 

+  9  56  46.6 

4-  3.57 

17  33-0 

26 

1  54  17-90 

—  0.Z85 

+ 10    9    8.8 

—  r.64 

15  34-5 

27 

I  50  54.12 

0.730 

9  58  10.4 

3.41 

17  29-3 

27 

I  54  13.10 

0.2x6 

10    8  27.4 

X.81 

15  30-5 

28 

I  51  11.30 

0.702 

9  59  30.4 

3.25 

17  25.7 

28 

I  54    7.55 

0.247 

10    7  41.9 

1.98 

15  26.4 

29 

I  51  27.81 

0.674 

10    0  46.6 

3.09 

17  22.0 

29 

I  54    1.25 

0.278 

10    6  52.4 

a.15 

15  22.4 

30 

I  51  43.64 

0.646 

10    I  58.9 

3.93 

17  18.3 

30 

I  53  54-19 

0.3x0 

10    5  58.9 

2.32 

15  18.3 

31 

I  51  58.79 

+  0.618 

+  10    3    7-3 

4-  2.77 

17  14.6 

31 

I  53  46.38 

-0.341 

+ 10    5    1.4 

-2.49 

15  14-3 

32 

I  52  13.27 

+  0.589 

+  10    4  11.9 

+  a.6i 

17  10.9 

32 

I  53  37-82 

-  0.373 

+  10    3  59.9 

—  2.65 

15  10.2 

1 
1 

1 

1 

Day.  of  the  Month. 

4th. 

lith. 

20th. 

28th. 

Day  of  the  Month. 

6th. 

18th. 

21st. 

2ttth. 

Semidiameter  .... 
Horizontal  Parallax.     . 

18.4.1 
1.72 

18.85 

1.76 

H 
19.32 

1.8] 

w 

!      19.82 
1.85 

Semidiameter  .... 
Horizontal  Parallax  .     . 

20.33 
1.90 

•9 

20.85 
1.95 

99 

21.38 
2.0c 

»» 

(     21.90 
>       2.05 

1 

Tl 

tie  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
are  decreasing.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinations  increasing. 
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Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon, 

b  m      s 

s 

0            #              »• 

tt 

h    m 

h  m       s 

s 

0       »       »» 

»f 

h     m 

I 

21  32     8.09 

-0.446 

- 15  45  33.5 

—  a.  58 

14  53-1 

I 

21  24  36.45 

-0.719 

-  16  25  46.8 

-3.64 

12  43.7 

2 

21  31  57.22 

0.459 

15  46  36.1 

2.64 

1449.0 

2 

21  24  19.14 

0.733 

16  27  14.4 

3.65 

12  39-5 

3 

21  31  46.04 

0.47a 

15  47  40.0 

3.69 

14  44.9 

3 

21  24     1.75 

0.706 

16  28  42.1 

3.65 

12  35-3 

4 

21  31  34-55 

0-484 

15  48  45-3 

a.  75 

14  40.8 

4 

21  23  44.28 

0.729 

16  30    9.9 

3.66 

12  31.0 

5 

21  31  22.77 

0.496 

15  49  51.9 

2.80 

14  36.6 

5 

21  23  26.73 

a  732 

16  31  37-9 

3.66 

12  26.8 

1 
6 

21  31  10.71 

—  0.508 

- 15  50  59-7 

-2.85 

14  32.5 

6 

21  23     9.12 

-0.734 

-1633    5.9 

-3.66 

12  22.6 

7 

21  30  58.36 

0.590 

1552    8.8 

2.90 

14  28.4 

7 

21  22  51.47 

0.736 

i6  34  33.8 

3.66 

12  18.4 

8 

21  30  45-72 

0.533 

15  53  I9-I 

2.95 

14  24.2 

8 

21  22  33.78 

0.737 

16  36    1.6 

3.65 

12  14.1 

9 

21  30  32.81 

0.543 

15  54  30.6 

3*00 

14  20.1 

9 

21  22  16.06 

0.738 

16  37  29.3 

3.65 

12    9.9 

lO 

21  30  19.64 

0.554 

15  55  43.2 

3.05 

14  15.9 

10 

21  21  58.31 

0.738 

16  38  56.9 

3.64 

12    5-7 

ZI 

21  30    6.21 

-0.565 

- 15  56  56.9 

-3.09 

14  11.8 

II 

21  21  40.56 

-0.739 

—  z6  40  24.2 

-3.63 

12    1.5 

12 

21  29  52.51 

0.576 

1558  1 1.6 

3.13 

14    7.6 

12 

21  21  22.81 

0.739 

16  41  51.3 

3*6a 

II  57.2 

13 

21  29  38.56 

0.586 

15  59  27.3 

3.17 

14    3.4 

13 

21  21      5.06 

0.738 

16  43  18. 1 

3.61 

II  53.0 

M 

21  29  24.38 

0.596 

16    0  44.0 

3.ax 

1359.3 

14 

21  2047.32 

0.737 

16  44  44.6 

3*  60 

II  48.8 

15 

21  29     9.96 

0.605 

16    2    1.7 

3.25 

13  55.1 

15 

21  20  29.62 

0.736 

16  46  10.6 

3.58 

II  44.5 

i6 

21  28  55.31 

—  0.614 

- 16    3  20.4 

-3-a9 

13  50.9 

16 

21  20  ZI.96 

-0.735 

-  16  47  36.2 

-3.56 

II  40.3 

17 

21  28  40.44 

o.6a3 

16    439.8 

3*33 

13  46.7 

17 

21  19  54.35 

0.733 

1649    1.4 

•3*54 

II  36.1 

i8 

21  28  25.37 

0.633 

16    6    0.0 

3.36 

1342.6 

18 

21  19  36.79 

0.730 

z6  50  26. 1 

3.5a 

II  31.9 

19 

21  28  10.09 

0.640 

16    7  21.0 

3*39 

13  38.4 

19 

21  19  19.30 

0.727 

16  51  50.2 

3.50 

II  27.7 

20 

21  27  54.61 

0.648 

16    8  42.9 

3.4a 

13  34.2 

20 

21  19     1.88 

0.724 

16  53  13.7 

3.47 

11  23.4 

21 

21  27  38.94 

—  0.656 

1 

-16  10    5.4  1    -3.45  i  13  30-0 

21 

21  18  44.54 

—  0.720 

- 16  54  36.5 

-3.44 

II  19.2 

22 

21  27  23.10 

0.664 

16  II  28.5 

3.48 

13  25.8 

22 

21  18  27.30 

0.7x6 

16  55  58.7 

3.4X 

II  15.0 

23 

2Z  27     7.10 

0.671 

16  12  52.2 

3.50 

13  21.6 

23 

21  18  10.16 

0.7XX 

16  57  20.2 

3.38 

II  ia8 

24 

21  26  50.91 

0.677 

16  14  16.6 

3.5a 

13  17.4 

24 

21  17  53-13 

0.706 

16  58  40.9 

3.35 

II    6.6 

25 

21  26  34.57 

0.683 

16  15  41.5 

3.54 

13  13-2 

25 

21  17  36.21 

0.70X 

17    0    0.9 

3.3a 

II    2.4 

26 

21  26  18.09 

-0.689 

- 16  17    6.8 

-3«56 

13    9.0 

26 

21  17  19.42 

—  0.696 

— 17    I  20.0 

—  3.28 

10  58.2 

27 

21  26     1.46 

0.695 

16  18  32.6 

3.58 

13    4-8 

27 

21  17     2.77 

0.69X 

17    238.3 

3.84 

10  53.9 

28 

21  25  44-69 

0.70X 

16  19  58.8 

3.60 

13    0.6 

28 

21  16  46.26 

0.685 

17    3  55-7 

3.20 

10  49.7 

29 

21  25  27.79 

a7o6 

16  21  25.4 

3.61 

12  56.3 

29 

21  16  29.89 

0.678 

17    5  12.2 

3.X6 

10  45.5 

30 

21  25  10.78 

0.7x1 

16  22  52.3 

3.62 

12  52.1 

30 

21  16  13.69 

0.67Z 

17    6  27.8 

3*  19 

10  41.4 

31 

21  24  53-67 

-0.715 

-  16  24  19.4 

-3.63 

12  47.9 

31 

21  15  57.66 

-0.664 

-17    742.3 

—  3.08 

10  37.2 

32 

21  24  36.45 

-0.719 

-  16  25  46.8 

-3.64 

12  43.7 

32 

21  15  41.80 

-0.657 

-17    855.7 

-3.04 

10  33.0 

Day  of  the  M 

onth. 

4th. 

12th. 

20th. 

28th. 

Day  of  the  Month. 

6th. 

18th. 

21st 

29th. 

Semidiameter 
Horizontal  Par: 

•          •          •          • 

sdlax  .     . 

n 

8.61 
0.97 

8.68 
0.98 

M 

8.73 
0.98 

8.77 

0.99 

Semidiameter  .... 
Horizontal  Parallax .     . 

8.80 
0.99 

m 

8.81 
0.99 

m 

8.79 
0.99 

8.75 
0.99 

The  sign  4-  prefii 
are  decrea 

ed  to  the  hoarly  change  of  declination  indicates  that  north  declinations  are  increasing  or  south  declinations 
ising.    The  sign  —  indicates  that  north  declinations  are  decreasing  or  south  declinationa  increasing. 
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GREENWICH  MEAN  TIME. 


4 

a 

o 


Q 


z 

2 

3 
4 
5 

6 

7 
8 

9 

lO 

II 

12 

13 
M 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 

27 

28 

29 

30 

31 
32 


SEPTEMBER. 


Apparent 

Right 
Ascension. 


Noon. 


h   m      s 
21  15  41.80 

21  15  26.12 

21  15  10.63 

21  14  55-35 
21  14  40.28 

21  i^  25.41 

2Z  14  10.77 

21  13  56-37 

21  13  42.21 
21  13  28.30 

21  13  14.64 
21  13  1.26 
21  12  48.15 
21  12  35.31 
21  12  22.76 

21  12  ZO.50 
21  II  58.54 
21  II  46.89 
21  II  35.54 
21  II  24.51 

21  II  13.80 
21  II   3.41 

21  10  53.35 
21  10  43.63 
21  lO  34.25 

21  10  25.20 
21  10  16.50 
21  10  8.16 
21  10     0.18 

21     952-55 

21  9  45-29 
21    9  38.40 


Var.  of 
R.A. 
for  X 
Hour. 


Noon, 


8 
-0.657 

0.649 

0.641 

0.632 

0.623 

-  0.6x4 
0.604 

0.594 
0.584 
0.574 

■  0.563 
0.55a 
0.541 
0.529 
0.517 

0.505 
0.492 
0.479 
0.466 
0.453 

0.440 
0.426 
0.412 
0.398 
0.384 

0.370 

0-355 
0.340 

0.325 
0.3x0 

0.295 
0.280 


Apparent 
Declination. 


Noon. 


-17    855-7 
17  10    8.1 

17  II  19.5 

17  12  29.7 

17  13  38.7 

■  17  14  46.5 

17  15  53-1 
17  16  58.5 

17  18  2.6 
17  19    5-4 

17  20  6.8 
17  21  6.8 
1722  5.5 
17  23  2.8 
17  23  58.6 

17  24  52.9 

17  25  45-7 
17  26  37.1 

17  27  27.0 

17  28  15.3 

17  29  2.0 
17  29  47.0 

17  30  30.5 
17  31  12.4 
17  31  52.7 

17  32  31-5 
17  33    8.5 

17  33  43-9 
17  34  17.6 

17  34  49.6 

17  35  19-9 
17  35  48.4 


Var.  of 
Decl. 
for  x 
Hour. 


Noon. 


-3.04 
3.00 

2.95 
3.90 
2.85 

-  2.80 
2.75 
2.70 
2.65 
2.59 

2.53 

a-47 
2.41 

a.  35 
2.29 

2.23 

2.X7 
2.IX 
2.05 
X.98 

x.gx 
1.85 
1.79 
1.72 
1.65 

1.58 
1.51 
1.44 

1.37 
X.30 

1.22 

1.15 


Meridian 
Passage 


h    m 
10  33.0 

10  28.8 

10  24.6 

10  20.4 

10  16.2 

10  12.0 
10    7.9 

10  3.7 
9  59-5 
9  55-4 

951.2 
947.1 
942.9 
938.8 
9  34-6 

930.5 
9  26.4 

922.3 

9  18.1 

9  14.0 

9  9.9 
9    5-8 

9    1.7 

857.6 

853.5 

849.5 
845.4 

841.3 

837.3 
833-2 

8  29.2 
8  25.1 


OCTOBER. 


Day  of  the  Month. 


Semidiameter  .     .     .     . 
Horizontal  Parallax .     . 


4 

a 
o 


I 
2 

3 
4 
5 


7 
8 

9 

10 

II 
12 
13 
14 

15 

16 

17 
18 

19 

20 

21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Apparent 
Ascension. 


Noon. 


2 
2 

2 
2 

2 
2 
2 

2 


xn      s 
9  45-29 
9  38.40 
9  31.88 

9  25.74 
919.98 

9  14.60 
9  9.61 
9  5.00 
9  0.79 
856.98 

8  53.57 
8  50.56 

8  47.95 

8  45-75 
843.96 

8  42.57 
8  41.59 
8  41.02 
8  40.85 
8  41.09 

8  41-74 
8  42.80 

8  44.27 
8  46.14 

8  48.42 

8  51. II 
8  54.21 

8  57-72 

9  1.63 
9    5.95 

9  10.68 
9  1*5.81 


Var.  of 
R.  A. 
for  x 
Hour. 


Noon. 


s 
-0.295 

0.280 

0.265 

0.250 

0.234 

—  0.218 
0.202 
0.185 
0.X68 
O.XSX 

-0.134 
O.XX7 
0.100 
0.083 
0.066 

-0.049 
0.032 

—  0.0x5 
+  0.002 

0.0x9 

+  0.036 
0.053 
0.070 
0.087 
0.X04 

+  0.121 
0.X38 
0.155 
0.172 
0.1S9 

+  0.205 
+  0.222 


Apparent 
DecunatioiL 


Noon. 


- 17  35  19.9 

17  35  48.4 
17  36  15.2 

17  36  40.3 

1737  3.7 

- 17  37  25.3 
17  37  45.1 

1738  3.0 
17  38  19.2 
17  38  33.6 

- 17  38  46.2 
17  38  57.0 
17  39  6.0 
17  39  13.2 
17  39  18.5 

.-  17  39  22.0 
17  39  23.7 


Var.  of 
Decl. 
for  X 
Hour. 


Day  of  the  Month. 


Noon. 


—  1.22 
1.15 
Z.08 
i.ox 
0.94 

-0.86 
0.79 
0.72 
0.65 

0.57 
-0.49 

0.42 
o.'4 
0.27 
0.19 

—  O.XI 

—  0.03 


8th.     >     16th. 


Semidiameter     .     . 
Horizontal  Parallax 


8.37 
0.94 


8.26 
0.93 


Meridian 
Passage. 


17  39  23.6 

+  0.05 

17  39  21.7 

O.X2 

17  39  18.0 

0.20 

-J7  39  12.5 

+  0.27 

17  39  5.2 

0.35 

17  38  56.0 

0.43 

17  38  45.0 

0.5X 

17  38  32.2 

0.58 

-^7  38  17.6 

+  0.65 

17  38  1.2 

0.73 

17  37  43-0 

o.8x 

17  37  23.0 

0.88 

17  37  1.2 

0.95 

- 17  36  37.6 

+  X.02 

— 17  36  12.2 

+  X.IO 

h    in 
8  29.2 

825.1 

8  21. 1 

8  17.1 

8  13.0 

8  9.0 
8  5.0 
8  i.o 
757.0 
753.0 

749.0 

745.0 
741.1 

737.1 
733.1 

7  29.2 
725.2 
721.3 
7  17.4 
7  13.4 

7    9.5 

7    5-6 

7  1-7 
657.8 

653.9 

6  50.0 
6  46.2 
642.3 
638.4 
6  34.6 

6  30.7 
626.8 


24th 


8.15 
0.92 


Note.— The  sign  +  indicates  north  declinations ;    the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

NOVEMBER. 

DECEMBER. 

Day  of  Month. 

Apparent 

Right 
Asceasioa. 

Var.  of 
R.A. 
fori 

Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 

fori 

Hour. 

Meridian 
Passage. 

* 

■S 
§ 

•s 

cd 

Q 

Apparent 

Kght 

Ascension. 

Var.  of 

R.  A. 

fori 

Hoar. 

Apparent 
Declination. 

Var.  of 

DecL 

fori 

Hour. 

Meridian 
Passage. 

Noon, 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h    m      s 

8 

0      »       tt 

tt 

h    m 

h    m      8 

s 

0           '             r> 

'1 

h     xn 

I 

21    9  15.81 

+  0.223 

-  17  36  I2.« 

+  1. 10 

626.8 

I 

21  14  49.48 

+  0.687 

—  17  10  II.8 

+  3.18 

4  34-5 

2 

21    9  21.35 

0.239 

17  35  >5-o 

X.18 

6  23.0 

2 

21  15    6.13 

0.70X 

17    854.8 

3-24 

4  30.8 

3 

21    9  27.29 

a  256 

17  35  16.0 

1.25 

6  19.2 

3 

21  15  23.10 

0.714 

17    736.3 

3.30 

427.2 

4 

21    9  33-63 

0.273 

17  34  45.3 

1.33 

615.4 

4 

21  15  40.39 

0.727 

17    6  16.3 

3.36 

423-5 

5 

21    9  40.38 

0.290 

17  34  12.8 

X.39 

6  II. 5 

5 

21  15  57-99 

0.740 

17    4  54-9 

3.4a 

419.9 

6 

21    9  47-53 

+  0.307 

-  17  33  38.4 

+  1.47 

6    7.7 

6 

21  16  15.91 

+  0.733 

-17    332.0 

+  3.48 

4  16.2 

7 

21      9  55.08 

0.324 

1733    2.3 

1.55 

6    3-9 

7 

21  16  34.14 

a766 

17    2    7.6 

3- 54 

4  12.6 

8 

21   10      3.03 

0.340 

17  32  24.5 

X.62 

6    0.1 

8 

21  16  52.67 

0.779 

17    0  41.8 

3.60 

4    9-0 

9 

21   10  11.37 

0.356 

17  31  45.0 

1.69 

5.56.3 

9 

21  17  11.49 

0.791 

16  59  14.6 

3.66 

4    5-4 

lO 

21   10  20.11 

0.37a 

17  31    3-7 

1.76 

552.6 

10 

21  17  3a6i 

0.803 

16  57  46.0 

3.7a 

4    1.8 

II 

21   10  29.24 

+  0.388 

-  17  30  20.6 

+  1.83 

548.8 

II 

21  17  50.02 

+  0.8x5 

-16  56  16. 1 

+  3-78 

358.2 

12 

21   10  38.76 

0.404 

17  29  35.8 

X.90 

545-0 

12 

21  18    9.71 

0.827 

16  54  44.8 

3.84 

3  54-6 

13 

21  10  48.67 

0.420 

17  28  49.3 

1.97 

541.2 

13 

21  18  29.68 

0.838 

16  53  12.1 

3.90 

3  51-0 

M 

21  10  58.96 

0.436 

17  28    I.I 

2.04 

5  37-5 

M 

21  18  49.93 

0.849 

16  51  38.1 

3.9s 

3  47-4 

15 

21   IIh   9.63 

0.452 

17  27  II. 2 

2.11 

5  33-7 

15 

21  19  10.45 

0.860 

16  50    2.8 

4.00 

343.8 

i6 

21  II  20.68 

+  0.468 

— 17  26  19.6 

+  2.X8 

530.0 

16 

21  19  31.23 

+  0.871 

-  x6  48  26.3 

+  4.06 

340.2 

17 

21  II  32.10 

0.484 

17  25  26.4 

2.25 

5  26.2 

17 

21  19  52.27 

0.882 

16  46  48.5 

4.IX 

3  36-6 

i8 

21   II  43.90 

0.499 

17  24  31.5 

2.32 

522.5 

18 

21  20  13.57 

C893 

1645    9.3 

4.x6 

333-0 

19 

21  II  56.06 

0.514 

17  23  35.0 

2.39 

518.7 

19 

21  20  35.14 

0.903 

16  43  28.8 

4.21 

329.5 

20 

21  12     8.58 

0.529 

17  22  36.8 

2.46 

515.0 

20 

21  20  56.94 

0.913 

16  41  47.1 

4.26 

3  25-9 

21 

21  12  21.46 

+  0.544 

- 17  21  37.0 

+  a.53 

5  "-3 

21 

21  21  18.98 

+  0.923 

- 16  40    4.3 

+  4.31 

322.3 

22 

21  12  34.70 

0.559 

17  20  35.6 

2.60 

5    7-6 

22 

21  21  41.26 

a933 

16  38  20.3 

4.36 

318.7 

23 

21   12  48.30 

0.574 

17  19  32.6 

2.67 

5    3.9 

23 

21  22    3.79 

0.943 

16  36  35.1 

4.4X 

315-2 

24 

21    13      2.25 

0.389 

17  18  28.0 

2.73 

5    0.2 

24 

21  22  26.54 

0.953 

16  34  48.7 

4.46 

3  11.6 

25 

1 

21    13  16.55 

0.603 

17  17  21.7 

2.79 

456.5 

25 

21  22  49.51 

0.962 

16  33    1.2 

4.50 

3    8.1 

26 

21    13  31.19 

+  0.6x7 

-  17  16  13.9 

+  2.86 

452.8 

26 

21  23  12.70 

+  0.971 

-  16  31  12.6 

+  4.55 

3    4-5 

27 

21   13  46.17 

0.631 

17  15    4.6 

2.93 

449.1 

27 

21  23  36.11 

a98o 

16  29  22.8 

4.60 

3    i-o 

28 

21   14      1.49 

0.645 

17  13  53.7 

2.99 

4  45-4 

28 

21  23  59.74 

0.989 

16  27  31.9 

4.65 

257.4 

29 

21    14  17.16 

0.659 

17  12  41.3 

3.05 

4  41.8 

29 

21  24  23.57 

0.998 

16  25  39.9 

4.69 

253-9 

i3o 

1 

21    14  33.16 

0.673 

17  II  27.3 

3." 

438.1 

30 

21  24  47.60 

X.006 

16  23  46.8 

4.73 

250.4 

i3i 

21    14  49.48 

+  0.687 

—  17  io'ii.8 

+  3.18 

4  34-5 

31 

21  25  11.84 

+  X.014 

-16  21  52.7 

+  4.77 

2  46.9 

32 

21   15      6.13 

+  0.701 

-17    854.8 

+  3-24 

4  30-8 

32 

21  25  36.28 

+  1.022 

- 16  19  57.6 

+  4.82 

243-3 

Day  of  the  Month. 

1st 

9th. 

17th.  '  26th. 

Day  of  the  Month. 

8d. 

11th. 

19th. 

27th. 

7.40 
0.83 

86th. 

1 
1 

Semidiameter  .... 
Horizontal  Parallax .     . 

•  • 

•  • 

8.04 
0.91 

1 

M                         «• 

7-93     7.83 
0.89     0.88 

•• 

7-73 
0.87 

Semidiameter     .    .     . 
Horizontal  Parallax 

M 

7.64 
0.86 

7-55 
0.85 

7-47 
0.84 

7-34 
0.83 

1 

The  sign  +  prefixed  to  the  1 
are  decreasing.    Tb( 

lourly  change  of  declination  indicates  t 
B  sign  —  indicates  that  north  declinatio 

tiat  north  declinations  are 
as  are  decreasing  or  soat 

\  increasing  cr  south  declinations 
h  declinations  increasing. 
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GREENWICH 

MEAN  TIME 

■ 

If  :  .    .  . 

Var.  of 

Var.  of 

• 

2? 

j  Var.  of 

Var.  of 

Q 

1 

•3 
§ 

Apparenx 
AscensioiL 

R.  A. 

for 

xDay. 

Apparent 
Declination. 

Decl. 

for 

X  Day. 

1 

Meridian 
Passage. 

at 
Q 

•0 

a 

§ 

Apparent 

fcght 

Ascension. 

!    R.  A. 
X  Day. 

Apparent 
Decimation. 

Decl. 

for 

X  Day. 

Meridian 
Passage. 

Noon. 

Noon. 

Noon.        1  Noon. 

Noon. 

Noon. 

1 

Noon. 

Noon. 

'  h     m     8 

s 

0     t     tt 

"     i     h    m 

h     m     8 

r 

'          8 

1 

Oft' 

It 

h    m 

Jan.  2   17  45  32.89 

+  15.510 

-23  33  57.0  -6.00 ;  22  59.2 

July  4 

17  48  31.23 

■  —  XO.209 

-23  3739.31  +3.37 

10  58.4 

6  '  17  46  34.51 

X5.393 

23  34  2a2      5.59  1  22  44.4 

8 

17  47  50.94 

9.934 

23  37  29.5 

3.50 

10  42.0 

10   174735.16 

15.035 

23  34  41.7 

5.X7     22  29.7 

12 

17  47  11.93 

9.570 

23  37  19.3 

3.59 

10  25.6 

14  i  17  48  34.64 

14.706 

23  35    1.6 

4.76     22  15.0 

16 

17  46  34.47 

9.X49 

2337    8.8 

2.64 

10    9.3 

z8 

17  49  32.74 

14.333     23  35  19.8 

4.36     22     0.2 

20 !  17  45  58.82 

8.667 

23  36  58.2 

2.65 

952.9 

22    17  5029.23  +13.906-23  35  36.5  -3.97    21  45.5 

24  174525.21 

—    8.X31 

-23  36  47.6|  +2.61 

936.7 

26  '  17  51  23.92       I3.43>      23  35  51.6       3.60    21  30.6 

28  174453.84 

7.547 

23  36  37.3i     3.54 

920.4 

30   17  52  i6.6il     12.9x0     23  36    5.3 

3.36    21  15.7 

Aug.  I 

17  44  24.90 

6.9x4 

23  36  27.3 

3.44 

9    4.2 

Feb.  3   1753    7.14 

ia-35o     23  36  X7.7 

3.94     21     0.8 

5 

174358.59 

6.336 

23  36  17.8 

2.29 

848.1 

7   17  53  55.34 

".747,     23  36  28.8,     3.65    20  45.9  1 

9  1 17  43  35.07 

5.515 

23  36    9.0 

2.10 

8  32.0 

II    17  54  41.05  +  xx.iox'-  23  36  38.9I  -3.39    20  30.9 1 

13,174314.53 

-  4«749 

-23  36    I.O 

+  1.86 

8  15-9 

X5  \  17  55  24.09 

10.4x3 

233647.9;     a.15.2015.9 

17 

174257.12 

3.953 

23  35  54.1 

1.59 

759.9 

19  \  17  56    4.29J       9.68x'     23  36  56.1 

X.94     20     0.8 

21 

17  42  42.95 

3.130 

23  35  48.3 

Z.30 

743.9 

23    17  56  41.50,      8.918     23  37    3.4'     1.74  1  19  45-7 

1                                         1                                                                                             1 

25,  17  42  32.11 

3.386 

23  35  43.7 

0.99 

7  28.0 

27    175715.60        8.138     233710.0^      X.57    1930.5 

29  .  17  42  24.68 

X.438 

23  35  40.4 

0.64 

7  12.2 

Mar.  2   17  5746.50  +  7.315 

-2337  16.0  -X.45I  19  15.3 1 

Sept.2 

17  42  20.71 

-  0.554 

-23  35  38.5 

+  0.30 

6  56.4 

6   17  58  14.09      6.476 

23  37  21.6 

X.35 

19    ao 

6   17  42  20.27 

+  0.336 

23  35  38.0 

—0.05 

6  40.6 

10 

17  58  38.28 

5.615 

23  37  26.9 

Z.39 

1844.7 

10   17  42  23.41 

1.235 

23  35  38.9 

0.4X 

6  25.0 

14   17  58  58.98 

4.73a 

23  37  31.9 

1.33 

18  29.3 

14 

174230.15 

2.136 

23  35  41.3 

0.79 

6    9.4 

x8   17  59  16. 11 

3.830 

23  37  36.7 

1. 19    18  13.9 

18 

17  42  40.49 

3.033 

23  35  45.2 

1.15 

553.8 

22  !  17  59  29.61 

+  3.930 

-233741.4 

-x.x6'  17  58.4 

22 

17  42  54.39 

+  3.917 

-233550.5 

-X.49 

538.3 

26 

»7  59  39.47 

3.010 

23  37  46.0 

1.X4 

17  42.8 

26 

174311.81 

4.791 

23  35  57.1 

z.8x 

522.9 

30 

17  59  45.69 

X.099 

23  37  50.5 

X.X3 

17  27.1 

30 

17  43  32.70 

5.651 

2336    5.0 

3.12 

5    7.5 

Apr.  3 

17  59  48.27 

+  O.X94 

23  37  55.0 

Z.Z3 

17  II.4 

Oct.  4 

17  43  57.00 

6.498 

23  36  14. 1 

3.40 

452.2 

7 

17  59  47.25 

—  0.706 

23  37  59.5 

x.xx  i  16  55.7 

1 

8 

17  44  24.66 

7.339 

23  36  24.2      3.64 

436.9 

XX 

17  59  42.63I  -  x.6oo|-  23  38    3.9 

—  x.xo    16  39.9 

1 

12 

174455.60 

+  8.X35 

-233635.2  -3.85 

421.7 

15 

17  59  34-47 

8.478      23  38     8.3 

Z.09 '  16  24.0 

16 

17  45  29.70 

B.910 

23  36  47.0 

3.08 

4    6.6 

19 

17  59  22.83 

3.336     23  38  Z2.6 

X.05 

16    8.1 

20 

1746   6.84 

9.653 

23  36  59.4 

3.X6 

351.5 

23 

1759    7.82 

4.162 

23  38  i6.6 

0.98 

15  52.1 

24 

17  46  46.88 

xa36o 

23  37  ".3 

3.25 

336.4 

27 

175849.58 

4.95a 

23  38  20.4 

0.90 

15  36.0 

28 

17  47  29.68 

IZ.031 

23  37  25.4 

3.39 

321.4 

May! 

17  58  28.25 

-   5.708 

-  23  38  23.8 

— o.8x 

15  19.9 

Nov.  I 

174815.12 

-♦•IX.679 

-233738.6 

-3.30 

3    6.4 

5 

1758    3.96 

6.439 

23  38  26.9 

a7x 

15    3.8 

5 

1749    3.06 

13.385 

23  37  51.8 

3.26 

2  51.5 

9 

17  57  36.87 

7.109 

23  38  29.5 

0.57 

14  47.6 

9 

174953.34 

13.847 

2338    4.7 

3.20 

2  36.6 

13 

1757    7.15 

7.743 

23  38  31.5 

0.4X 

14  31.4 

13 

17  50  45.77 

13.360 

23  38  17.2 

3.06 

2  21.7 

17 

X7  56  35.01 

8.330 

23  38  32.8 

0.34 

1415.1 

17 

17  51  40.16 

X3.838 

23  38  29.2 

3.91 

2    6.9 

2Z 

17  56   0.67 

-   8.838 

-  23  38  33.4 

—0.04 

13  58.8 

21 

175236.33 

4-  X4.348 

-233840.5 

-3.7X 

I  52.1 

25 

17  55  24.39 

9.393 

23  38  33.1 

+0.19 

13  42.5 

25 

17  53  34.08 

X4.631 

23  38  50.9 

3.47 

I  37.3 

29 

175446.41 

9.687 

23  38  31-9 

0.4X 

13  26.1 

29 

17  54  33.24 

14.951 

2339    0.3 

3.20 

I  22.6 

June  2 

1754   6.97 

10.023 

23  38  29.8 

a64 

13    9.7 

Dec.  3 

17  55  33.62 

X5.330 

23  39    8.5 

1.91 

I    7.9 

6 

17  53  26.31 

10.295 

23  38  26.8 

0.89    12  53.3 

7 

17  56  35.01 

15.457 

23  39  15.6 

X.61 

053.1 

10 

17  52  44-70  -  10.499 

-  23  38  22.8 

+  X.14     12  36.9 

II 

17  57  37.20 

+  X5.628 

-  23  39  21.4 

—  X.29 

038.4 

14 

1752   2.43 

XO.627 

23  38  17.7 

X.39     12  20.5 

15 

17  58  39.96 

15.740 

23  39  25.9 

0.95 

023.8 

18 

17  51  19.78 

10.683 

2338  1 1.7 

z.6x 

12    4.1 

19 

17  59  43.08 

15.806 

23  39  29.0 

0.60 

0    9.1 

22 

17  50  37.06     10.665 

2338    4.8 

Z.84 

II  57.6 

23 

18    046.34 

15.8x7 

23  39  30.7i  -0.34 

23  50.7 

26 

174954.55 

10.578 

23  37  57.0 

3.04    II  31.2 

27 

18    149.55 

15.778 

23  39  30.9  +o.»3 

23  36.0 

30 

17  49  12.52 

•  XO.438 

-233748.5 

+  3.3X  .   II   14.8 

31 

18   252.50 

+  X5.689 

-23  39  29.71  +0.46 

23  21.3 

July  4 

174831.23 

—  XO.309 

-233739.3 

+  3.37      10  58.4 

35 

18    354.99' 

+  15.544 

-233927.2 

+  0.79 

'23    6.6 

Greatest  sexnidiameter, 
Least  sexnidiameter, 


June  19,    1.83" 

December  22,    1.65" 


Greatest  horizontal  parallai,        June 


19,    0.48' 


Least  borisontal  parallai, 


December  22,    0.43^ 


NEPTUNE,  1904. 
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GREENWICH  MEAN  TIME. 


a 

s 

8 


Apparent 

Rjgbt 
Ascension. 


AW«. 


h    m     8 

Jan,  2 

6  18  55.32 

6 

,  6  18  26.31 

lO 

I  6  17  57.77 

M 

6  17  29.88 

x8 

6  17    2.84 

22 

6  16  36.82 

26 

6  x6  12.01 

30 

61548.54 

Feb,  3 

61526.58 

7 

6  15   6.25 

XI 

6  14  47.69 

15 

6  14  31.00 

19 

6  14  16.32 

23 

614    3.73 

27 

61353.31 

Mar.  2 

61345.11 

6 

613  39.18 

zo 

6  13  35.56 

M 

61334.29 

18 

1  6  13  35.38 

22 

6  13  38.84 

26 

61344.66 

30 

6  13  52.80 

Apr.  3 

6  14    3.22 

7 

6  14  15.89 

II 

6  14  3a  76 

15 

6  14  47.79 

19 

615   6.89 

23 

61527.99 

27 

6  15  51.00 

May  I 

6  16  15.82 

5 

6  1642.36 

9 

6  17  10.54 

13 

6  17  4a24 

17 

6  18  11.37 

21  1 

61843.79 

25 

6  19  17.38 

29 

6  19  52.03 

June  2 

6  20  27.61 

6 

6  at    4.01 

to 

6214Z.Z1 

M 

6  22  18.78 

18 

6  22  56.88 

22 

6  23  35.28 

36 

6  24  13.83 

30 

6  24  52.43 

July  4 

6  25  30.94 

Var.  of 

R.  A. 

tor 

xDay. 


I 


B 
7*301 

7.00s 

6.874 
6.640 

-6w36o 
6.041 
3.685 

S.S9< 

4.867 

-4.4" 

3.41a 
a.  879 
a.  330 

—  1.768 
1. 195 

o.6za 

—  aoaj 

+  0.569 

+ 1. 161 

1.745 
a.3ai 

1.888 

3.444 

+  3.990 

4' 590 

5.099 
5.518 
3-9S3 

+  6.4S4 
6.844 

7.«39 
7.608 

7.949 

+  8.as6 

8.335 
8.784 

9.00a 
9*193 

4- 9.35* 

9-477 
9.568 

9.624 
9.649 

+  9.644 
+  9.608 


Apparent 
Decunatioo. 


Aami. 


+22  17  31.8 
22  17  48.4 
22  18  5.2 
22  18  22.0 
22  18  38.9 

+22  18  55.7 
22  19  12.3 
22  19  28.7 
22  19  44.8 
22  20    0.7 

+22  20  16.2 
22  20  31.3 
22  20  45.9 
22  21  0.1 
22  21  13.7 

+22  21  26.8 
22  21  39.3 
22  21  51.2 
22  22  2.3 
22  22  X2.7 

+22  22  22.4 
22  22  31.2 
22  22  39.2 
22  22  46.3 
22  22  52.4 

+22  22  57.5 
22  23  1.4 
2223  4.3 
22  23  6.0 
2223     6.5 

+2223  5.7 
2223  3.7 
22  23  0.3 
22  22  55.5 
22  22  49.3 

+22  22  41.8 
22  22  32.9 
22  22  22.6 
22  22  10.8 
22  21  57.6 

+22  21  43.1 
22  21  27.2 
22  21  10.0 
22  20  51.6 
22  20  32.0 

+22  20  1 1.3 
+22  19  49.6 


Var.of 

Decl. 

for 

I  Day. 


iV«Mg. 


+  4.14 
4.X7 

4.  so 

4.« 

4.sa 

+  4.«9 
+  «3 
4.06 
4.00 
3.93 

+  3.8a 

3.7X 
3.60 

3.47 
3*34 
'  +3.» 
3.05 
a.87 
3.69 
a.51 

+  a.3i 
a.  10 
1.89 
X.65 
Z.40 

+ 1.13 

0.85 

0.57 

+  0.S7 

—  aoi4 

-0.35 
0.67 

I.  OS 

1.37 
1.71 

-a.05 
1.40 
a.76 
3*13 

3.46 

—  3.80 
4'M 
4.4s 
4.75 
5.04 

-5.30 
-5.35 


Meridian 
Passage. 


h    m 
II  34.1 

II  17.9 

II     1.7 

1045.5 
10  29.3 

10  13.2 

957.0 
940.9 

924.8 

9   8.8 

852.8 
836.8 
820.8 
8  4.9 
749.0 

7  33.J 

717.3 

7    1.5 

645.7 
630.0 

614.4 
558.8 

543.2 
527.6 
5  12.1 

456.6 
441.1 
425.8 
410.4 

3  55.J 

339.8 

324.5 
3  9.2 
254.0 
238.8 

223.6 
2  8.4 
153.2 
X  38.1 
I  23.0 

X  7.9 
052.8 

037.7 

022.6 
o   7.5 

2348.6 
23  33.5 


m 
a 

at 

•9 

a 
o 

S 


July  4 
8 

12 

16 

20 

24 
28 

Aug.i 
5 

9 

13 
«7 

21 

25 
29 

Sept.2 

6 

xo 

14 
x8 

22 

26 

30 

Oct.  4 

8 

12 
x6 
20 

24 

28 

Nov.  I 

5 

9 

13 

17 

21 

25 

29 

Dec.  3 

7 

IX 

15 
19 
23 
27 

31 
35 


Apparent 

Right 
Ascension. 


b   m      s 
6  25  30.94 
6  26   9.25 
62647.22  , 
6  27  24.71 
628    x.59 

6  28  37.73 
6  29  1 3.02 
62947.34, 
63020.58; 
6  30  52.61  ' 

631  23.31 
6  31  52.58 
6  32  2a  29 
6  32  46.36 
6  33  10.71 

6  33  33.22 
6  33  53.82 
6  34  12.42 
6  34  28.94 
63443.32 

6  34  55.51 
635  5.47 
63513.15 
6  35  18.52 
6  35  21.56 

6  35  22.26 
6  35  20.61 
6  35  X6.65 
6  35  10.40 

635    i.9« 

6345X.21 

6  34  38.39 

6  34  23-49 
6  34   6.62 

6  33  47.89 

6  33  27.43 
633    5.36  I 
6324X.81  ' 

6  32  16.92 
6  31  50.85 

6  31  23.76 

6  30  55.85  I 
6  30  27.32 
6  29  58.34  I 
6  29  29.08 

6  28  59,74 
6  28  30.51 


Var.  of 

R.  A. 

for 

I  Day. 


Var.of 
Apparent        Decl. 
Decfination.       for     Meridian 
'*^*y    Passage. 


s 
+  9.608 

9.54" 
9.438 
9.30a 

9- 131 
+  8.934 
8.706 
8.430 
8.164 
7.846 

+  7.501 
7.127 
6.738 

6.307 
5.861 

+  5.393 
4.903 
4.393 
3.865 
3.333 

+  3.771 
a.  307 
Z.633 
1.053 

+  a468 

—  aii9 
0.70a 
1.378 

».845 
3.401 

-3.943 
3.468 
3.976 

4-435 
4-904 

-•  5.331 

5.708 
6wo6i 
6.377 
6.653 

-6.880 
7.060 
7.196 
7.S88 

7.333 
-7.339 


AW«. 


,  +22  19  49.6 

22  19  26.9 

,   22  19  3.4 

I   22  18  39.1 

22  18  14.2 

+22  17  48.8 
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22  XI  1.7 

22  XZ  1.2 
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22  II  Z2.2 
22  ZZ  Z9.9 
22  Z I  29.5 
22X1  40.9 
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5.37 
4.95 
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0.66 

+  1. 17 
1.67 

a.t6 
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4.21 

4.54 
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5.39 
5.46 
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23  33.5 
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21  32.5 
21  17.3 
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20  31.5 
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19  X4.7 
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18  43.8 
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18  12.7 

17  57.1 
17  41.4 
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17  ZO.O 
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16  38.5 

16  22.6 

16  6.8 
1550.9 

15  34-9 
15  18.9 

15  2.9 

14  46.9 

14  30.8 
14  14.7  ' 
1358.6 

1342.4 
1326.3  I 

13  X0.1  . 
12  53.9  ; 

12  37.7 
12  21.5 
12  5.3 

II  49.1 
II  32.9 


Least  semidiameter. 
Greatest  semidiameter. 


June  aS,    i''.a5 

December  a8.    i''.34 


Least  borixontal  parallax. 
Greatest  boricontal  parallax, 


Jnne  38,    o''.28 

December  28.    o".io 
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5 

151 

27 

33.6 

1  37  30.5 

I    26.9 

3 

17 

16.2 

I   25.7 

9.856  5722 

0.232  8990 

0.232  4586 

7 

^54 

42 

33-6 

I  37  39.3 

I     8.4 

3 

19 

48.6 

I    6.6 

9.8566361 

0.232  0038 

0.231 5347 

9 

157 

57 

30-9 

I  37  27.8 

0  49.0 

3 

21 

42.5 

0  47.3 

9.856  7087 

0.231  0512 

0.2305531 

II 

161 

12 

24.6 

X  37  85.8 

+  0  29.0 

+  3 

22 

57.6 

-ho  27.8 

9.856  7895 

0.2300406 

0.2295135 

13 

164 

27 

14. 1 

X  37  23.6 

+  0     8.6 

3 

23 

33.6 

•ho    8.2 

9.856  8784 

0.228  9720 

0.228  4161 

15 

167 

41 

58.8 

I  37  a«.o 

—  0   1 1.9 

3 

23 

30-5 

—  0  1 1.3 

9.8569750 

0.227  8459 

0.227  2613 

17 

170 

56 

37-9 

I  37  »8.o 

0   32.2 

3 

22 

48.3 

0  30.8 

9.857  0791 

0.226  6625 

0.2260496  . 

19 

174 

II 

10.8 

I  37  M.S 

0   52.1 

3 

21 

27.3 

0  50.X 

9.857  1903 

0.225  4227 

0.2247820 , 

21 

177 

25 

36.8 

I  37  ".a 

-  I    II. 3 

+  3 

19 

27.8 

-I    9-3 

9.857  3082 

0.224  1275 

0.223  4592 

23 

x8o 

39 

55-5 

I  37    7.4 

I    29.6 

3 

16 

50.2 

X  28.3 

9.857  4325 

0.222  7773 

0.2220819  ! 

25 

183 

54 

6.1 

I  37    3.3 

I    46.7 

•  3 

13 

35- 0 

I  46.8 

9.857  5628 

0.221  3731 

0.220  6509 

27 

187 

8 

8.3 

I  36  38.9 

2     2.5 

3 

9 

43-1 

2    3.0 

9.857  6986 

0.2199153 

0.219  1661 

29 

190 

22 

1.6 

t  36  54.3 

2    16.7 

3 

5 

I5-I 

2   82.8 

9-857  8394 

0.2184035 

a2i7  6277 

1 

31 

193 

35 

45-4 

X  36  49.5 

-  2   29.2 

+  3 

0 

12. 1 

—  2  40,1 

9.857  9849 

0.2168385 

0.2160360 

Sept.  2 

196 

49 

X9.4 

I  36  44.5 

2   39.8 

2 

54 

35-1 

a  36.8 

9.858  1346 

0.215  2201 

0.214  3908 

4 

200 

2 

43.3 

I  36  39-3 

2  48.3 

2 

48 

25.2 

3  12.9 

9.858  2880 

0.2135480 

0.212  6919 

6 

203 

'5 

56.8 

I  36  34.1 

2   54-7 

2 

41 

43.7 

3  28.4 

9.858  4446 

0.211  8222 

0.2109388 

8 

206 

28 

59.6 

1  3628.7 

2   58.9 

2 

34 

3'-9 

3  43.2 

9.858  6039 

a2ioo4i6 

0.209  1307 

1 

10 

209 

41 

51-7 

K  36  23.3 

-3     0.9 

+  2 

26 

51-3 

-3  57.2 

9.858  7653 

0.208  2061 

1 
0.207  2675  ' 

12 

212 

54 

32.8 

I  36  17.8 

3     0.5 

2 

18 

43-4 

4  10.5 

9.858  9285 

0.2063152 

1  0.205  3492 

M 

2X6 

7 

2.9 

I  36  12.3 

2   58.0 

2 

10 

9-7 

4  22.9 

9.859  0928 

0.204  3696 

0.203  3762 

16 

219 

19 

22.1 

X  36    6.8 

2   53.2 

2 

t 

12. 1 

4  34.5 

9.859  2578 

0.202  3692 

0.20I  3488 

18 

222 

31 

30.3 

I  36    X.4 

2   46.2 

51 

52.1 

4  43-3 

9.859  4229 

0.200  3150 

0.1992678 

1 

20 

225 

43 

27.7 

I  35  36.0 

-2   37.1 

+  I 

42 

II. 6 

-4  55-I 

9.859  5876 

0.198  2073 

0.197  1337 

22 

228 

55 

14.4 

I  35  50.7 

2  26.1 

32 

12.5 

5    3.9 

9.8597514 

0.1960471 

0.1949474 

24 

232 

6 

50.7 

I  35  45-6 

2    13.3 

21 

56.7 

5  ".7 

9.8599138 

0.1938346 

0.  192  7086 

26 

235 

18 

16.8 

I  35  40.6 

I   58.9 

IX 

26.1 

S  18.6 

9.8600742 

0.X91  5695 

O.X9O4I72   . 

28 

238 

29 

33-0 

X  35  35.7 

I   43-0 

0 

42.7 

5  24.5 

9.8602323 

0.1892520 

0.1880741 

30 

241 

40 

39.6 

I  35  30'9 

'  -  I   25.8 

-♦"  0 

49 

48.5 

-5  19.4 

9.860  3875 

0.1868832 

a  185  6790 

Oct    2 

244 

51 

37.0 

I  35  26.5 

-  1      7.6 

+  0 

38 

45-5 

-5  33.3 

9.860  5393 

0.184  4616 

0.1832309 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

, 

n 

0         1           M 

» 

» 

0 

f 

n 

•     f» 

Oct.     2 

244 

51 

37-0 

X  35  a6.5 

-  1 

7.6 

+  0 

38 

45-5 

-5  33'3 

9.860  5393 

0.184  46Z6 

0.1832309 

4 

248 

2 

25.7 

Z    3S   32.3 

0 

48.6 

0 

27 

35.8 

5  36.x 

9.860  6872 

0.181  9869 

0. 180  7294 

6 

251 

13 

6.2 

I  35  18.3 

0 

29.0 

0 

16 

21.5 

5  37.9 

9.8608309 

0.1794583 

0.178  1735 

8 

254 

23 

38.8 

X  35  X4.4 

—  0 

9.0 

+  0 

5 

4.6 

5  38.7 

9.860  9698 

0.1768749 

0.1755623 

lO 

257 

34 

4.1 

1  35  xag 

+  0 

II. 0 

—  0 

6 

12.8 

5  38.5 

9.861  1036 

0.1742356 

0.172  8948 

12 

260 

44 

22.7 

X  35    7'7 

40 

30.9 

-  0 

17 

28.7 

-  5  37-a 

9.861  2318 

0.171  5398 

0.170  1707 

14 

263 

54 

35-0 

X  35    4.7 

0 

50.5 

0 

28 

4Z.0 

5  34*9 

9.861  3541 

0.168  7874 

0.167  3902 

i6 

267 

4 

41.7 

1  35    «.o 

I 

9.4 

0 

39 

47.6 

5  31.6 

9.861  4701 

0.1659788 

0.1645532 

i8 

270 

14 

43-4 

X  34  59-6 

I 

27.4 

0 

50 

46.5 

5  27.3 

9.861  5794 

0.163  1 1 35 

O.161  6598 

20 

273 

24 

40.5 

X  34  57.5 

I 

44.4 

I 

36.0 

5  22.0 

9.861  6818 

0.160  192  V 

0.158  7103 

22 

276 

34 

33.7 

I  34  55.8 

+  2 

0.0 

—  I 

12 

13-8 

-5  15-7 

9.861  7768 

0.157  2144 

0.1557045 

24 

279 

44 

23-7 

I  34  54«2 

2 

14.2 

22 

38.1 

5    8.5 

9.861  8643 

0.154  1805 

0.1526423 

26 

282 

54 

10.8 

X  34  53.0 

2 

26.8 

32 

47.1 

5    0.4 

9.861  9440 

O.151  0900 

0.1495235 

28 

286 

3 

55.8 

X  34  5a.x 

2 

37.6 

42 

38.9 

4  5X.3 

9.8620153 

0.1479427 

0.1463475 

30 

289 

13 

39-1 

X  34  51.4 

2 

46.4 

52 

11.8 

4  4X.4 

9.862  0788 

0.1447379 

0.143  I137 

Nov.    I 

292 

23 

21.4 

I  34  5X.0 

+  2 

53.3 

—  2 

I 

24.1 

-4  30.7 

9.862  1337 

O.141  4748 

0.1398210 

3 

295 

33 

3-2 

I  34  50.9 

2 

58.0 

2 

10 

14. 1 

4  X9.X 

9.862  1799 

0.138  1520 

0.1364678 

5 

298 

42 

44.9 

X  34  5X.0 

3 

as 

2 

18 

40.2 

4    6.8 

9.862  2173 

0.1347680 

0.1330525 

7 

301 

52 

27.1 

X  3*  5X.3 

3 

0.9 

2 

26 

40.9 

3  53.8 

9.862  2459 

O.131  3211 

0.1295734 

9 

305 

2 

10.2 

1  34  51.9 

2 

59-0 

2 

34 

14.9 

3  40.0 

9.862  2655 

0.1278095 

0.1260293 

II 

308 

11 

54-7 

I  34  52.7 

+  2 

55-0 

-2 

41 

20.6 

-  3  25.6 

9.862  2760 

0.124  2325 

0.122  4190 

13 

311 

21 

41.1 

X  34  53.7 

2 

48.8 

2 

47 

56.9 

3  10.6 

9.862  2775 

0.1205888 

O.I187417 

^5 

314 

31 

29.6 

X  34  54.9 

2 

40.6 

2 

54 

2.6 

2  55.0 

9.862  2699 

0.1 16  8778 

0.1 14  9970 

17 

317 

41 

20.7 

X  34  56*3 

2 

30.5 

2 

59 

36.5 

2   38.8 

9.862  2533 

O.II30991 

O.I  II  1840 

19 

320 

51 

14.8 

X  34  57-8 

2 

18.5 

3 

4 

37-6 

2  23.2 

9.862  2277 

0.109  2516 

0.107  3020 

21 

324 

I 

12.2 

I  34  59.5 

-1-2 

4.8 

-3 

9 

5-1 

-2    5-x 

9.862  1932 

0.I05  3351 

0.103  3507 

23 

327 

II 

13.1 

X  35     X.4 

I 

49.6 

3 

12 

58.0 

X  47.6 

9.862  1499 

0.101  3488 

0.099  3292 

25 

330 

21 

17.8 

X  35    3.4 

I 

33.0 

3 

16 

15.6 

I   29.9 

9.862  0980 

0.097  2919 

0.095  2366 

27 

333 

31 

26.7 

X  35    5.5 

I 

15-3 

3 

18 

57.4 

I  xi.8 

9.862  0374 

0.093  1633 

0.091  0717 

29 

336 

41 

39-9 

X  35    7-7 

0 

56.7 

3 

21 

2.7 

0  53.5 

9.861  9686 

0.088  9616 

0.086  8327 

Dec.    I 

339 

51 

57.6 

1  35  X0.0 

+  0 

37-4 

-3 

22 

31^3 

-  0  35.0 

9.861  8916 

0.084  6847 

0.082  5176 

3 

343 

2 

20.0 

X  35  X2.4 

+  0 

17-5 

3 

23 

22.7 

—  0  16.4 

9.861  8067 

0.080  3308 

0.078  1241 

5 

346 

12 

47.3 

X  35  X4.9 

—  0 

2.5 

3 

23 

36.8 

-f  0    3.3 

9.861  7143 

0.075  8970 

0.073  6492 

7 

349 

23 

19-7 

X  35  X7.4 

0 

22.5 

3 

23 

13.5 

0  31.0 

9.861  6142 

0.071  3805 

0.069  0906 

9 

352 

33 

57.2 

X   35   30.0 

0 

42.2 

3 

22 

12.9 

0   39.7 

9.861  5071 

0.066  7792 

0.064  4459 

II 

355 

44 

40.0 

X  35  «.7 

—  I 

1.4 

-3 

20 

34-8 

+  0  58.3 

9.861  3934 

0.062  0905 

0.0597128 

13 

358 

55 

28.2 

X  35  25«5 

I 

19.9 

3 

18 

19.8 

I  16.7 

9.861  2731 

0.057  3^26 

0.054  8897 

15 

2 

6 

22.0 

X  35  a8.3 

I 

37-4 

3 

15 

28.2 

X  34.9 

9.861  1469 

0.052  4439 

0.049  9749 

17 

5 

17 

21.4 

I  35  31.  X 

I 

53.7 

3 

12 

0-3 

I  52-9 

9.861  0149 

0.047  4825 

0.044  9^65 

19 

8 

28 

26.5 

I  35  34»o 

2 

8.6 

3 

7 

56.8 

3  XO.5 

9.860  8777 

0.042  4268 

0.0398631 

21 

II 

39 

37-4 

X  35  36.9 

—  2 

21.9 

-3 

3 

18.3 

+  2  27.8 

9.860  7356 

0.037  2752 

0.034  6629 

23 

14 

50 

54.1 

X  35  39.8 

2 

33-5 

2 

58 

5.6 

2  44.7 

9.860  5891 

0.032  0260 

0.029  3642 

25 

18 

2 

16.8 

I  35  48.9 

2 

43.2 

2 

52 

19.8 

3    1.0 

9.860  4386 

0.026  6773 

0.023  9652 

27 

21 

13 

45.6 

X  35  45-9 

2 

50.9 

2 

46 

1-7 

3  X6.9 

9.860  2845 

0.021  2274 

0.018  4636 

29 

24 

25 

20.5 

X  35  48.9 

2 

56.5 

2 

39 

12.4 

3  32.2 

9.860  1274 

0.0156733 

0.012  8562 

31 

27 

37 

1.5 

X  35  Sa-o 

—  2 

59-9 

—  2 

31 

53-2 

+  3  46.8 

9.859  9678 

0.010  0117 

0.007  1393 

33 

30 

48  48.8 

X  35  55.2 

-3 

I.O 

—  2 

24 

5.4 

+  4    0.8 

9.859  8060 

0.004  2385 
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MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0 

9 

tf 

f    — 

n 

0 

•> 

•« 

Jan.     o 

339 

52 

18.5 

38   4.06 

-    36.1 

-I   43 

36.9 

+  36.48 

0.140  5195 

0.310  8321 

a3ii  6817 

2 

341 

8 

25.7 

38    3-09 

37.8 

I   42 

42.5 

37.98 

0.1406077 

0.312  5294 

0.3133749 

4 

342 

24 

30.7 

38    1.91 

39.4 

I   41 

45.0 

39.46 

0.140  7139 

0,3142184 

0.3156601 

6 

343 

40 

33.3 

38    0.61 

41.0 

I   40 

44.6 

30.93 

0.140  8381 

0.3158999 

0.316  7377 

8 

344 

56 

33.1 

37  59.06 

42.5 

I    39 

41.2 

33.37 

0.1409802 

0.3175735 

0.318  4075 

lo 

346 

12 

29.5 

37  57.34 

-43.9 

-I    38 

34.8 

+  33.83 

0.141  1401 

0.3192395 

0.3200693 

12 

347 

28 

22.4 

37  55.46 

45.2 

I    37 

25.9 

35.33 

0.141  3176 

0.3208971 

0.321  7228 

14 

348 

44 

11.3 

37  53.34 

46.5 

I    36 

14.1 

36.60 

O.I41  5126 

0.322  5464 

0.323  3672 

i6 

349 

59 

55.7 

37  51.09 

47.6 

I    34 

59-5 

37-95 

0.141  7250 

0.324  1858 

0.3250021 

i8 

351 

15 

35.6 

37  48.69 

48.7 

I    33 

42.3 

39.38 

0.14 1  9547 

0.3258159 

0.3266274 

20 

352 

31 

10.4 

3746.04 

-49.7 

-  I    32 

22.4 

+  40.59 

0.142  2015 

0.3274365 

0.328  2430 

22 

353 

46 

39.7 

37  43.  ax 

50.5 

I    31 

0.0 

41.85 

0. 142  4652 

0.3290470 

0.3298485 

24 

355 

2 

3.2 

3740.84 

51.3 

I   29 

35.0 

43.1a 

0.1427457 

0.3306476 

0.331  4442 

26 

356 

17 

20.6 

37  37." 

51.9 

I   28 

7.5 

44-33 

0.1430428 

0.332  2383 

0.333  0301 

28 

357 

32 

31.6 

37  33.8X 

52.5 

I    26 

37.7 

45.50 

0.1433563 

0.3338196 

0.3346068 

30 

358 

47 

35.8 

3730.36 

-52.9 

-I   25 

5.5 

+  46.67 

0.1436859 

0.335  3918 

0.336  1747 

Feb.    I 

0 

2 

33.0 

37  a6.74 

53.3 

I    23 

31.0 

47.80 

0.144  0314 

0.3369556 

0.337  7341 

3 

I 

17 

22.7 

37aa.94 

53.6 

I   21 

54-3 

48.93 

0.144  3926 

0.338  5107 

0.339  2852 

5 

2 

32 

4-7 

37  19.0a 

53.7 

I    20 

15.4 

49.97 

0.1447693 

0.3400577 

0.3408280 

7 

3 

46 

38.7 

37  14.91 

53.8 

I    18 

34-4 

50.97 

0.145  1613 

0.341  5961 

0.342  3619 

9 

5 

I 

4-3 

37  10.66 

-53.7 

-I    16 

51.5 

+  51.97 

0.145  5682 

0.343  1253 

0.343  8861 

II 

6 

15 

21.3 

37    6.29 

53.6 

I    15 

6.5 

58.95 

0.1459899 

0.344  6446 

0.345  4004 

13 

7 

29 

29.4 

37    X.79 

53.3 

I    13 

19.7 

53.87 

0.1464260 

0.346  1537 

0.3469040 

15 

8 

43 

28.4 

36  57.14 

53.0 

I    II 

31.0 

54.77 

0. 146  8763 

0.347  6516 

0.348  3963 

17 

9 

57 

17.9 

36  53.36 

52.6 

I     9 

40.6 

55.6a 

0.147  3405 

0.349  1381 

0.3498769 

19 

II 

10 

57.8 

36  47.44 

-    52.0 

-I     7 

48.5 

+  56.45 

0.147  8183 

0.3506127 

0.351  3455 

21 

12 

24 

27.6 

36  4a.  39 

51.4 

I      5 

54.8 

57.33 

0.148  3093 

0.352  0752 

0.352  8018 

23 

13 

37 

47.3 

36  37.a4 

50.7 

I      3 

59.6 

57.97 

0.148  8134 

0.3535254 

0.354  2460 

25 

14 

50 

56.5 

36  31.99 

49.8 

I     2 

2.9 

58.70 

0.1493302 

0.3549635 

0.355  6780 

27 

16 

3 

55.2 

3696.64 

49.0 

I     0 

4.8 

59.37 

0.149  8594 

0*356  3895 

0.357  0980 

29 

17 

16 

43.0 

36  31.14 

-    48.0 

-0   58 

5-4 

+  60.03 

0.1504006 

0.357  8036 

0.358  5064 

Mar.  2 

18 

29 

19.7 

36  15. ^4 

46.9 

0   56 

4.7 

60.65 

0.1509536 

0.359  2064 

0.3599033 

4 

19 

41 

45.1 

36   9.84 

45.7 

0  54 

2.8 

61.33 

O.I  51  5180 

0.3605973 

0.361  2884 

6 

20 

53 

59.0 

36    4.06 

44-5 

0  51 

59.8 

61.75 

0.1520935 

0.361  9766 

0.3626616 

8 

22 

6 

1.3 

35  58.18 

43.2 

0  49 

55.8 

68.35 

0.1526798 

0.363  3435 

0.3640221 

10 

23 

17 

517 

35  5a. ai 

-  41.8 

-0  47 

50.8 

+  68.77 

0.1532766 

0.364  6973 

0.365  3692 

12 

24 

29 

30-1 

35  46.18 

40.4 

0  45 

44.9 

63.18 

0.1538834 

0.3660375 

0.3667021 

14 

25 

40 

563 

35  40.05 

38.9 

0  43 

38.1 

63.57 

0.154  5000 

0.367  3630 

0.368  0201  1 

16 

26 

52 

ia3 

35  33.85 

37.3 

0  41 

30.6 

63.93 

0.155  1260 

0.368  6733 

0.369  3227 ; 

18 

28 

3 

11.8 

35a7.6o 

35.6 

0  39 

22.4 

64.35 

0.155  761 1 

0.3699681 

0.370  6094 

■ 

20 

29 

M 

0.7 

35  ai.a8 

-  34.0 

-0   37 

13.6 

+64.55 

0.1564050 

0.371  2467 

0.37X  8799 1 

22 

30 

24 

36.9 

35  14.88 

32.2 

0   35 

4.2 

64.83 

0.1570572 

0.372  5090 

0.3731338 1 

24 

31 

35 

0.2 

35    8.43 

30-4 

0   32 

54-3 

65.05 

0.157  7175 

0.3737545 

0.374  3712 

26 

32 

45 

10.6 

35    1-93 

28.6 

0   30 

44.0 

65.33 

0.158  3856 

0.3749837 

0.375  5921 . 

28 

33 

55 

7.9 

34  55.38 

26.7 

0   28 

33.4 

65.40 

0.159  0610 

0.376  1965 

0.3767969 1 

30 

35 

4 

52.1 

34  48.78 

-24.8 

—  0  26 

22.4 

+  65.55 

0.1597434 

0.377  3932 

0.377  9«55 

Apr.   I 

36 

14 

23.0 

34  48.13 

-  22.9 

—  0  24 

11.2 

+65.65 

0.1604326 

0.378  5737 

0.379  1579 
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MARS. 

, 

GREENWICH  MEAN 

[  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0 

>           n 

f    tt 

*■ 

0 

( 

M 

>• 

Apr.    I 

36 

14      23.0 

34  42- 13 

—  22.9 

-  0 

24 

II. 2 

+  65.65 

0.1604326 

0.378  5737 

0.379  1579 

3 

37 

23     40.6 

34  35-46 

20.9 

0 

21 

59.8 

65.70 

0.161  1 28 1 

0.3797380 

0.380  3137 

5 

38 

32  44-9 

34  28.78 

18.9 

0 

19 

48.4 

65.75 

o.i6x  8296 

0.3808851 

0.381  4524 

7 

39 

41   35-7 

34  W.03 

16.8 

0 

17 

36.8 

65.77 

0.162  5368 

0.382  0152 

0.382  5732 

9 

40 

50   13.0 

34  15.35 

14.8 

0 

15 

25.3 

65.75 

0.1632493 

0.383  1265 

0.3836752 

II 

41 

58   36.7 

34    8.45 

-12.7 

—  0 

13 

13.8 

+  65.70 

0.1639669 

0.384  2 191 

0.3847581 

13 

43 

6  46.8 

34    1.6a 

10.7 

0 

II 

2.5 

65.G2 

0.164  6891 

0.385  2921 

0.385  8209 

15 

44 

14   43.2 

S3  54.80 

8.6 

0 

8 

51.3 

65.52 

0.165  4157 

0.386  3446 

0.3868630 

17 

45 

22   26.0 

33  47.97 

6.5 

0 

6 

40.4 

65.38 

a  166  1463 

0.387  3762 

0.387  8840 

19 

46 

29  55-1 

33  4»-ia 

4.4 

0 

4 

29.8 

65.22 

0.1668806 

0.388  3866 

0.388  8838 

21 

47 

37   IO-5 

33  34.«7 

-    2.2 

—  0 

2 

19.5 

+  65.05 

0.167  6183 

0.389  3756 

0.3898619 

23 

48 

44   12.2 

33  27.40 

—    0.2 

—  0 

0 

9.6 

64.85 

0.168  3590 

0.390  3429 

0.3908186 

25 

49 

51     0.1 

33  ao-sa 

+    1.9 

+  0 

I 

59-9 

64.62 

0.169  1025 

0.391  2889 

0.391  7538 

27 

50 

57   34-3 

33  13.67 

4.0 

0 

4 

8.9 

64.35 

0.1698485 

0.3922134 

0. 392  6678 

29 

52 

3   54.8 

33   6.8a 

6.1 

0 

6 

17-3 

64.07 

0.1705966 

0.393  1168 

0.3935604 

May    I 

53 

10     1.6 

3259.97 

+    8.1 

+  0 

8 

25.2 

+  63.77 

0.171  3465 

0.3939986 

0.3944315 

3 

54 

15   54-7 

3a  53. X5 

10. 1 

0 

10 

32.4 

63.45 

0.1720979 

0.3948589 

0.395  2806 

5 

55 

21    34-2 

32  46.32 

12.2 

0 

12 

39-0 

63.12 

0.172  8506 

0.395  6966 

0.396  1069 

7 

56 

27     0.0 

3a  39-5a 

14.2 

0 

14 

44.9 

62.75 

0.1736042 

0.396  5113 

0.3969098 

9 

57 

32    12.3 

3a  3a.74 

16. 1 

0 

16 

50.0 

62.35 

0-1743585 

0.397  3022 

0.3976885 

li 

58 

37   "-o 

3a  a5.97 

+  18.0 

+  0 

18 

54-3 

+  61.93 

0.175  1 1 32 

0.3980686 

0.3984423 

13 

59 

41   56.2 

32  I9.a4 

19.9 

0 

20 

57-7 

61.50 

0.1758679 

0.3988097 

0.399  1707 

'5 

60 

46  28.0 

32  12.52 

21.8 

0 

J« 

0.3 

61.07 

0.1766225 

0.399  5251 

0.3998729 

17 

61 

50  46.3 

3a    5.82 

23.7 

0 

25 

2.0 

60.62 

0.177  3766 

0.400  2141 

0.400  5486 

19 

62 

54   51-3 

3«  59.17 

25.4 

0 

27 

2.8 

60.15 

0.178  1300 

0.400  8764 

0.401  1975 

21 

63 

58   43-0 

31  5a. 57 

+  27.2 

+  0 

29 

2.6 

+  59.62 

0.1788825 

0.401  5120 

0.401  8198 

23 

65 

2'  21.6 

31  45.99 

28.8 

0 

31 

1-3 

59.10 

0.1796337 

0.402  1209 

0.4024154 

25 

66 

5  47-0 

31  39.4a 

30.5 

0 

32 

59.0 

58.60 

0.1803834 

0.402  7032 

0.402  9845 

27 

67 

8   59.3 

31  3a.9a 

32.1 

0 

34 

55-7 

58.05 

o.i8i  1313 

0.403  2591 

0.403  5271 

29 

68 

II   58.7 

31  a6.44 

33.7 

0 

36 

51.2 

57.48 

0. 181  8773 

0.403  7884 

0.404  0429 

31 

69 

14   45.1 

3Z  20.01 

+  35-2 

+  0 

38 

45.6 

+  56.90 

0.182  6210 

0.404  2906 

0.4045315 

Jane   2 

70 

17   18.8 

31  13.63 

36.6 

0 

40 

38.8 

56.30 

0.1833623 

0.404  7655 

0.404  9926 

4 

71 

19   39.7 

31    7.a8 

38.0 

0 

42 

30.9 

55.7a 

0.184  1009 

0.405  2125 

0.405  4251 

6 

72 

21   48.0 

31     I.OI 

39-4 

0 

44 

21. 7 

55.10 

0.184  8366 

0.405  6305 

0.405  8286 

8 

73 

23   43.8 

3054.76 

40.7 

0 

46 

II. 3 

54.47 

0.185  5692 

0.406  0192 

0.406  2023 

10 

74 

25   27.1 

30  48.56 

+  41.9 

+  0 

47 

59.6 

+  53.85 

0.1862984 

0.406  3777 

0.406  5455 

12 

75 

26  58.1 

30  42.43 

43.1 

0 

49 

46.7 

53.20 

0.1870240 

0.406  7055 

0.406  8575 

14 

76 

28   16.9 

30  36.33 

44.2 

0 

51 

32.4 

52.53 

0.187  7458 

0.407  0016 

0.407  1377 

16 

77 

29  23.5 

30  30.28 

45.3 

0 

53 

16.8 

51.87 

0.1884637 

0.407  2658 

0.407  3859 

18 

78 

30   18. 1 

30  24.31 

46-3 

0 

54 

59.9 

51.20 

0.189  1774 

0.407  4980 

0.407  6022 

20 

79 

31     0.9 

30  18.4X 

+  47-2 

+  0 

56 

41.6 

+  50.50 

0.1898868 

0.407  6983 

0.407  7864 

22 

80 

31   31-8 

3012.54 

48.1 

0 

58 

21.9 

49.80 

0.1905915 

0.407  8664 

0.407  9385 

24 

81 

31    5I-I 

30   6.76 

48.9 

I 

0 

0.8 

49.10 

0.191  2916 

0.408  0027 

0.408  0588 

26 

82 

31   58.9 

30     I.OI 

49.7 

I 

I 

38.3 

48.38 

0.191  9866 

0.408  1069 

0.408  1471 

28 

83 

31   55.2 

29  55.31 

50.4 

I 

3 

14-3 

47.65 

0.1926766 

0.408  1791 

0.408  2030 

30 

84 

31   40-2 

29  49.6B 

+  51.0 

-»-  I 

4 

48.9 

+  46.95 

0.1933613 

0.408  2186 

0.408  2259 

July   2 

85 

31   14.0 

29  44.13 

+  51.5 

+  I 

6 

22.1 

+  46.20 

0.1940405 

0.408  2248 

0.408  2152 
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to 

Orbit 
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of 
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Vector. 

Logarithm  of  Distance 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

0          t         n 

»            M 

»» 

0         '          r* 

n 

July    2 

85     31      14.0 

29    44-13 

+  51.5 

+  1       6    22.1 

+  46.20 

0.1940405 

0.408  2248 

0.408  2152 

•  •••  . 

4 

86   30   36.8 

29    38.65 

52.0 

I     7   53.7 

45.47 

0.194  7142 

0.408  197 1 

0.408  1703 

w 

• 
•  ••  • 

6 

87   29  48.7 

29    33-21 

52.5 

I     9  23.8 

44.67 

0.195  3820 

0.408  1349 

0.408  0905 

•  •• 

•  • 

8 

88   28   <9.7 

29    27.84 

52.8 

I    10  52.5 

43.93 

0. 196  0439 

0.408  0371 

0.407  9746 

•  ••  • 

lO 

89   27  /0.1 

29    22.56 

53.2 

I    12   19.6 

43.17 

0.1966997 

0.407  9030 

0.407  8223 

• 

12 

90  26  20.0 

29    17-31 

+  53.4 

+  I    13  45.2 

+  43.43 

o- 197  3493 

0.407  7323 

0.407  6331 

v.v; 

•  •• 

14 

91    24  49.4 

29    12. Z3 

53.6 

I    15     9.3 

41.65 

0.1979924 

0.407  5244 

0.407  4061 

16 

92   23     8.6 

29    7.03 

53.7 

I    16   31.8 

40.87 

0.198  6291 

0.407  2783 

0.407  1411 

18 

93   21    17.6 

29     2.01 

53.8 

I   17   52.8 

40.10 

0. 199  2590 

0.406  9944 

0.406  8383 

20 

94   19   16.7 

28  57.06 

53.8 

I    19   12.2 

39.33 

0.1998822 

0.406  6728 

0.406  4980 

22 

95   17     5-9 

28  52.16 

+  53.7 

+  I   20  30.1 

+  38.53 

a  200  4984 

0.4063138 

0.406  I20I 

24 

96   14  45.4 

28  47.36 

53.6 

I   21   46.3 

zi-n 

0.201  1076 

0.405  9169 

0.405  7043 

26 

97   12   15-4 

28  42.61 

53.4 

I    23      I.O 

36.95 

0.201  7096 

0.405  4822 

0.405  2504  , 

28 

98     9  35-9 

28   37-91 

53-2 

I   24   14.1 

36.15 

0.202  3043 

0.4050090 

0.404  7578 

30 

99     6   47-1 

28   33.29 

52.9 

I  25  25.6 

35.35 

0.202  8915 

0.404  4968 

0.404  2260 

Aug.    I 

100     3  49.1 

28  28.76 

+  52.5 

+  1  26  35.5 

+  34.53 

0.203  4712 

0-403  9451 

0.403  6540 

3 

loi     0  42.2 

28   24.31 

52.1 

I  27  43.7 

33.72 

0.2040432 

0.403  3526 

0.403  041 1 

5 

loi    57   26.4 

28    19.89 

51.6 

I  28  50.4 

33.93 

0.204  ^75 

0.402  7193 

0.402  5869 

7 

102   54     1.8 

28    15.59 

5I.I 

I  29  55.4 

32.10 

0.205  1639 

0.402  0438 

0.401  6899 

9 

103   50   28.8 

28   11.36 

50.5 

I  30  58.8 

31.30 

0.2057123 

0.401  3253 

0.400  9500 

II 

104   46  47.3 

28     7.14 

+  49.9 

+  I    32     0.6 

+  30.50 

0.2062527 

0.400  5637 

0.400  1662 

13 

105   42   57.4 

28     3.04 

49.2 

I    33     0.8 

29.68 

0.206  7849 

0.3997577 

0.399  3382 

15 

106   38   59.4 

27   59.04 

48.5 

I    33   59.3 

28.85 

0.207  3088 

0. 398  9077 

0.398  4661 

17 

107   34   53-6 

37   55-09 

47-7 

I    34   56.2 

28.05 

0.207  8243 

0.3980134 

0.397  5497 

19 

108   30   39.9 

27  51.19 

46.9 

I    35   51-5 

37.35 

0.208  3314 

0.397  0750 

0.396  5892 

21 

109  26   18.4 

27  47.36 

+  46.0 

+  I   36  45-2 

+  26.42 

0.208  8300 

0.3960923 

0.395  5843 

23 

no   21   49.4 

27  43.66 

45-1 

I    37   37-2 

35.58 

0.209  3200 

0.3950651 

0.3945347 

25 

III    17   13.1 

27  40.0Z 

44.1 

I    38   27.5 

34.75 

0.2098012 

0.393*30 

0.3934399 

27 

112   12   29.5 

27  36.4X 

43-1 

I    39   16.2 

33.95 

0.210  2738 

0.3928754 

0.3922993  j 

29 

113     7   38.8 

27  33.89 

42.0 

I   40     3.3 

33.  X5 

0.2107374 

0.391  71 16 

0.391  1121  1 

31 

114     2  41.1 

27  29.44 

+  40.9 

+  I   40  48.8 

-f  22.32 

0.211  Z922 

0.3905006 

0.3898773 

Sept.  2 

114   57   36.6 

27  26.09 

39-8 

I   41    32.6 

21. 50 

0.21 I  6379 

0.3892419 

0.388  5943  ' 

4 

115   52   25.5 

27  22.81 

38.6 

I   42   14.8 

20.67 

0.2Z2  0746 

0.387  9343 

0.387  2618 

6 

116  47     7.9 

37  19.59 

37.4 

I   42   55-3 

19.85 

0.212  5022 

0.386  5768 

0.3858793 

8 

117   41   43.9 

27  16.46 

36.2 

I   43    34-2 

19.02 

0.212  9206 

0.385  1690 

0.3844458 

10 

118   36   13.8 

27  13.41 

+  34-9 

+  I    44   11.4 

+  18.22 

0.213  3297 

0.3837097 

0.382  9606 

12 

119   30   37-6 

27  10.41 

33-6 

I    44  47.1 

17.43 

0.2137295 

0.382  1987 

0.381  4239  1 

M 

120   24   55.5 

27    7.51 

32.2 

I   45   21.1 

16.58 

0.214  II99 

0.3806362 

0.3798355 

16 

121    19     7.7 

27    4.66 

30.9 

I   45   53-4 

15.75 

0.214  5009 

0.3790219 

0-378  1953 

18 

122   13   14.2 

27    1-89 

29-5 

I   46  24.1 

14.97 

0.214  8724 

0.3773557 

0.3765032 

20 

123     7   15-3 

26  59.21 

+  28.0 

+  I   46   53.2 

+  14.16 

0.215  2344 

0.3756376 

0.3747588 

22 

124     I    II. I 

26  56.61 

26.6 

I    47   20.7 

13.35 

0.215  5868 

0.3738668 

0.3729615 

24 

124  55     1.8 

26  54.09 

25.1 

I    47   46.6 

12.52 

0.2159296 

0.372  0428 

0.371  I I 05 

26 

125   48  47.5 

26  51.61 

23.6 

I   48   10.8 

11.70 

0.216  2627 

0.370  1647 

0.3692053 

28 

126  42   28.3 

26  49.21 

22.1 

I   48   33.4 

10.90 

0.216  5861 

0.3682321 

0.3672448 

30 

127    36     4-4 

26  46.91 

+  20.5 

+  1   48   54-4 

-r  10.10 

0.2168997 

0.3662435 

0.3652281 

Oct.    2 

128   29   36.0 

26  44.68 

+  19.0 

+  I   49   13.8 

+   9.30 

0.217  2035 

0.364  1984 

0.363  154 1 

• 

• 
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Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
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• 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0        f 

H 

t      »» 

n 

0      t 

tt 

Oct.     2 

128    29 

36.0 

26  44.68 

+  19.0 

+  I    49 

13-8 

+    9.30 

0.217  2035 

0.364  1984 

0.363  1 541 

4 

129    23 

3-2 

96  42.31 

17.4 

I    49 

31.6 

8.47 

0.217  4975 

0.3620931 

0.361  0213 

6 

130    16 

26.1 

26  40.41 

15.8 

I    49 

47-7 

7.65 

0.217  7816 

0-3599330 

0.3388293 

8 

131     9 

44.9 

86  38.41 

14.2 

I    50 

2.2 

6.87 

0.218  0558 

0.337  71 10 

0.3565775 

lO 

132     2 

59.8 

26  36.48 

12.6 

I    50 

15-2 

6.10 

0.218  3200 

0.3554289 

0.3542631 

12 

132   56 

10.9 

26  34-64 

-1-  ii.o 

+  1    50 

26.6 

+    5- 30 

0.218  5742 

0.3330862 

0.351  8921 

14 

133  49 

18.3 

26  32.84 

9-3 

I    50 

36.4 

4.48 

0.218  8184 

0.330  6829 

0.3494386 

i6 

134  42 

22.3 

26  31.14 

7-7 

I    50 

44-5 

3.67 

0.2190326 

0.348  2190 

0.3469641 

i8 

135   35 

22.9 

a6  29.49 

6.1 

I    50 

51.1 

2.90 

0.219  2767 

0.345  6939 

0.3444083 

20 

136   28 

20.3 

26  27.91 

4.4 

I    50 

56.1 

2.10 

0.219  4907 

0.343  1072 

0.3417906 

22 

137   21 

14.6 

26  26.44 

+    2.8 

+  1    50 

59.5 

+    1.3a 

0.219  6946 

0.3404584 

0.339  1 104 

24 

138    14 

6.1 

26  25.04 

+    I.I 

I    51 

1.4 

+    0.55 

0.219  8883 

0.337  7463 

0.336  3666 

26 

139     6 

54.8 

26  23.69 

-   0.5 

I    51 

1-7 

—    0.25 

0.220  0718 

0.334  9707 

0.333  5585 

28 

139   59 

40.9 

26  22.42 

2.2 

I    51 

0.4 

1.05 

0.2202431 

0.332  1298 

0.3306846 

30 

140   52 

24.5 

26    21.22 

3.8 

I    50 

57-5 

1.82 

0.220  4082 

0.329  2227 

0.3277440 

Nov.    I 

141   45 

5.8 

26    20.12 

-    5-5 

+  1    50 

53-1 

—    2.60 

0.220  561 1 

0.326  2482 

0.3247352 

3 

142    37 

45-0 

26    19.09 

7-1 

I    50 

47.1 

3.40 

0.220  7038 

0.323  2049 

0.321  6372 

5 

143   30 

22.2 

26    18.14 

8.7 

I    50 

39.5 

4-X7 

0.220  8361 

0.3200920 

0.318  3092 

7 

144   22 

57.6 

26    17.27 

ia3 

I    50 

30.4 

4.92 

0.2209382 

0.3169087 

0.315  2904 

9 

145    15 

31.3 

26    16.42 

12.0 

I    50 

19.8 

5.70 

Q.221  0700 

0.313  6344 

0.312  0007 

II 

146     8 

3-3 

26    15.65 

—  13.6 

+  1    50 

7.6 

-    6.48 

0.221  1714 

0.310  3292 

0.308  6399 

13 

147     0 

33-9 

26    14.99 

15.1 

I    49 

53-9 

7.27 

0.221  2623 

0.3069327 

0.305  2076 

15 

147   53 

3.3 

26    14.41 

16.7 

I    49 

38.7 

8.00 

0.221  3433 

0.303  4645 

0.301  7034 

17 

148   45 

31.6 

26    13.91 

18.3 

I    49 

21.9 

8.77 

0.221  4138 

'  0.299  9243 

0.298  1271 

19 

149   37 

59.0 

26    13.46 

19.8 

I    49 

3.6 

9.52 

0.221  4740 

0.296  3113 

0.294  4774 

21 

150   30 

25-5 

26   13.08 

-  21.3 

+  I    48 

43.8 

—  10.27 

0.221  3237 

0.292  6248 

0.290  7536 

23 

131   22 

51.4 

26    12.78 

22.8 

I    48 

22.5 

11.02 

0.221  3631 

0.288  8636 

0.2869546 

25 

152   15 

16.7 

a6  12.56 

24-3 

I   47 

59.7 

11.77 

0.221  3921 

0.283  0264 

0.283  0791 

27 

153     7 

41.7 

26  12.41 

25.8 

I   47 

35.4 

12.52 

0.221  6108 

0.281  II23 

0.279  1237 

29 

154     0 

6.4 

26   12.35 

27.2 

I   47 

9.6 

13.27 

0.221  6190 

0.277  1 191 

0.275  0927 

Dec.    I 

1 

154   52 

3I.I 

26  12.36 

-28.6 

+  1    46 

42.3 

—  14.02 

0.221  6170 

0.273  0462 

0.270  9791 

1             3 

155   44 

55-9 

26  12.43 

30.0 

I    46 

13.5 

14-77 

0.221  6043 

0.268  8916 

0.266  7836 

5 

156   37 

20.9 

26  12.58 

31-3 

I   45 

43-2 

15.5a 

0.221  3817 

0.264  6550 

0.262  5056 

7 

157   29 

46.3 

26    12.81 

32.6 

I   45 

11.4 

16.25 

0.221  3483 

0.260  3333 

0.258  1446 

9 

158   22 

12.2 

26  13.09 

33-9 

I   44 

38.2 

16.98 

0.221  3049 

0.233  9328 

0.253  7002 

II 

159   14 

38.7 

26  13.46 

-35.2 

+  I    44 

3.5 

-  17.7a 

0.221  4310 

0.231  4467 

0.249  1722 

13 

160     7 

6.1 

26  13.93 

36-4 

I    43 

27.3 

18.45 

0.221  3867 

0.246  8767 

0.244  5601 

15 

160   59 

34-5 

26  14.48 

37-6 

I   42 

49.7 

19.17 

0.221  3121 

0.242  2224 

0.239  8635 

17 

161    52 

4.1 

26  25.08 

38.8 

I   42 

10.6 

19.90 

0.221  2271 

0,2374832 

0.2350813 

19 

162   44 

34-9 

26  15.73 

39-9 

I    41 

30.1 

20.60 

0.221  1319 

0.232  6381 

0.230  2131 

21 

163   37 

7.1 

26  16.46 

-40.9 

+  I    40 

48.2 

—  21.32 

0.221  0263 

0.227  74^1 

0.225  2572 

23 

164   29 

40.8 

26  17.29 

42.0 

I    40 

4.8 

22.05 

0.220  9104 

0.222  7460 

0.220  2124 

25 

165   22 

16.3 

26  18.21 

43-0 

I    39 

20.0 

22.78 

0.220  7842 

0.217  6562 

0.2150770 

27 

166   14 

53-7 

26   19.19 

44.0 

I    38 

33-7 

23.50 

0.2206477 

0.212  4747 

0.2098492 

29 

167     7 

33-1 

26  20.24 

44.9 

I    37 

46.0 

24.18 

0.220  3010 

0.207  2004 

0.204  5277 

31 

168     0 

14.7 

26  21.36 

-45.8 

+  1    36 

57-0 

-  24.87 

0.220  3440 

0.201  8314 

0.199  im 

33 

1 

168   52 

58.6 

26  22.54 

-46.6 

+  I    36 

6.5 

—  25.60 

0.220  1769 

0.196  3669 
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JUPITER. 

GREENWICH  MEAN 

[  NOON. 

Oftte. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 
.  Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

1 

Logarithm  of  Distance       ; 

from  Earth—                | 

At  Date. 

At  Interme- 
diate Date.     , 

0       ' 

»> 

•       If 

rf 

0          *          rr 

n 

Jan.    2 

358    32 

38.1 

5    29.18 

+  lO.I 

-   I      17        7.9 

-   1.42 

0.695  3330 

0.720  4753 

0.722  8663 

6 

358   54 

34.8 

S     29*32 

9.8 

I    17    13-5 

1.38 

0.695  3028 

0.725  2132 

0.727  5152 

lO 

359   16 

31.8 

5   29*36 

9.4 

I    17    18.9 

1.33 

0.695  2735 

0.729  7709 

0.731  9790 

14 

359   38 

29.0 

5    29.31 

9.1 

I    17   24.2 

1.28 

0.695  2449 

0.734  1384 

0.736  2479 

i8 

0     0 

26,3 

5    29.35 

8.8 

I    17   29.2 

X.24 

0.695  2171 

0.738  3065 

0.740  3129  ■ 

1 

22 

0  22 

23.8 

5    89*39 

+    8.5 

-  I    17   34-0 

—  X.I9 

0.695  1901 

0.742  2665 

1 
0.744  1665  ■ 

26 

0  44 

21.5 

5    29-43 

8.2 

I    17   38.7 

X.14 

0.695  1639 

0.7460122 

0.747  8031 

30 

I      6 

19-3 

5    29.47 

7.8 

I    17   43.2 

1.09 

0.695  1386 

0.749  5390  , 

0.751  2195 

Feb.    3 

I    28 

17-3 

5    29.51 

7-4 

I    17   47.4 

1.04 

0.695  ^141 

0.752  8442 

0.7544129 

7 

I    50 

15.4 

5    29.55 

7-1 

I    17   5X-5 

x.oo 

0.695  0903 

0*755  9252 

0.757  3805 

II 

2    12 

13.6 

5    29.58 

+    6.8 

-i^   17   55*4 

-0.95 

0.695  0673 

0.758  7784 

0.760  1 183 

15 

2   34 

12.0 

5    29.61 

6.5 

I    17   59.1 

a90 

0.695  0451 

0.761  3998 

0.762  6224 

19 

2   56 

10.5 

5    29.65 

6.1 

I    18     2.7 

0.86 

0.695  0237 

0.763  7860 

0.764  8901 

23 

3    18 

9.2 

5    29.68 

5.8 

I    18     6.0 

aSi 

0.695  0031 

0.765  9348 

0.7669201 

27 

3   40 

8.0 

5    29.71 

5.4 

I    18     9.1 

0.76 

0.6949833 

0.767  8460 

0.768  7126 

Mar.   2 

4     2 

6.9 

5    29.74 

+    5.1 

-  I    18   12.1 

-0.71 

0.694  9643 

0.7695199 

0.770  2683 

6 

4  24 

5-9 

5    29*77 

4-7 

I    18   14.8 

0.66 

0.694  94^1 

0.770  9574 

0.771  5871  j 

10 

4   46 

5-1 

5   29.80 

4.4 

I    18   17.4 

0.62 

0.694  9288 

0.772  1574 

0.772  6679 

14 

5     8 

4-3 

5    29.82 

4.1 

I    18   19.7 

0.57 

0.694  9123 

0.773  1186 

0.773  5094 

18 

5   30 

3.6 

5    29.84 

3.7 

I    18  21.9 

0.52 

0.694  8966 

0.773  8403 

0.774  mi 

22 

5   52 

3.1 

5    29.86 

+    3-4 

-I    18   23.9 

-0.47 

0.694  8817 

0.774  3221 

0.7744733 

26 

6   14 

^2.6 

5    29.89 

3*o 

I    18   25.7 

0.42 

0.694  8676 

0.774  5651 

0.774  5980  , 

30 

6   36 

2.2 

5    29.91 

2.7 

I    18   27.3 

0.37 

0.694  8542 

0.7745721 

0.774  4878 

Apr.    3 

6   58 

1.9 

5   29.93 

2.4 

I    18   28.7 

0.33 

0.694  8417 

0.774  3449 

0.774  M37 

7 

7   20 

1.6 

5    29.95 

2.0 

I    18   29.9 

0.28 

0.694  8300 

0.773  8840 

0.773  5659 

II 

7  42 

1.4 

5    29.96 

+    1.7 

-  I    18   30.9 

—  0.23 

0.694  8191 

0.773  1893 

0.772  7542 

15 

8     4 

1-3 

5    29.98 

1*3 

I    18   31.7 

0.18 

0.694  8091 

0.772  2609 

0.771  7093 

19 

8   26 

1.3 

5    29.99 

I.O 

I    18   32.4 

0.13 

0.694  7999 

0.771  0999 

0.770  4328 

1 

23 

8   48 

1-3 

5    30.00 

0.7 

I   18   32.8 

0.09 

0.6947915 

0.769  7086 

0.768  9278 

27 

9   10 

1-3 

5    30.02 

+    0.3 

I    18   33.1 

—  0.04 

0.694  7839 

0.768  0907 

0.767  1976 

May    I 

9   32 

1.4 

5    30.03 

0.0 

-I    18   33.1 

+  0.0X 

0.6947771 

0.766  2487 

0.765  2444 

5 

9   54 

1.5 

5    30.04 

—    0.4 

I    18   33-0 

0.06 

0.694  77 1 1 

0.764  1846 

0.763  0695 

9 

10   16 

1.7 

5    30.04 

0.7 

I    18   32.7 

0.10 

a  694  7660 

0.761  8991 

0.7606737  ■ 

13 

10   38 

1.9 

5    30.05 

1.0 

I    18   32.2 

0.15 

0.694  7617 

0.759  3935 

0.758  0589 

17 

II     0 

2.1 

5    30.05 

1.4 

I    18   31.5 

0.20 

0.694  7582 

0.756  6703 

0.755  2283 

21 

II    22 

2.3 

5    30.06 

-    1.7 

-  I    18   30.6 

+  0.25 

0-694  7555 

0.753  7332 

1 

0.752  1861 

25 

II   44 

2.6 

5    30.06 

2.0 

I    18   29.5 

0.30 

0.694  7535 

0.750  5875 

0.748  9379 

29 

12     6 

2.8 

5    30.07 

2.4 

I    18   28.2 

0.34 

0.694  7523 

0.747  2377 

0.745  4876 

June   2 

12   28 

3.1 

5    30.07 

2.7 

I    18   26.7 

0.39 

0.694  7520 

0.743  6878 

0.741  8386 

6 

12   50 

3.4 

5    30.07 

3-1 

I    18   25.0 

0.44 

0.694  7525 

0.739  9405 

0.737  9939 

zo 

13   12 

3.7 

5    30.06 

-    3-4 

-I    18   23.1 

+  0.49 

0.694  7538 

0.735  9997 

0.7339584 

14 

13   34 

3.9 

5    30.06 

3.8 

I    18   21. I 

0.54 

0.694  7560 

0.731  8710 

0.7297383 

18 

13   56 

4.1 

5    30.05 

4.1 

I    18    18.8 

0.59 

0.694  7590 

0.727  5616 

0.725  3421 

22 

14   18 

4-3 

5    30.05 

4.4 

I    18    16.4 

0.64 

0.694  7628 

0.723  0808 

0.720  7789 

26 

14   40 

4-5 

5    30.04 

4.8 

I    18    13.7 

0.68 

0.694  7674 

0.7184374 

0.7160573 

30 

15     2 

4.7 

5    30.03 

-    5.1 

—  I    18    10.9 

+  0.73 

0.694  7728 

0.7136396 

0.711  1853 

July    4 

15   24 

4.8 

5    30.03 

-    5.5 

-X  18    7.9 

+  a78 

0*694  7790 

0.708  6957 

0.706  1721 
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1 

JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 
,  Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
fiom  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       • 

» 

•       •» 

M 

0      >       >« 

n 

July    4 

15    24 

4.8 

5   30*03 

-           5.5 

-I    18      7.9 

+    0.78 

0.694  7790 

0.708  6957 

0.706  172 1 

8 

15  46 

4.8 

5   30.0X 

5.8 

I    18      4.7 

0.83 

0.694  7861 

0.7036160 

0.701  0286 

12 

16     8 

4.8 

5   3aoo 

6.2 

I    18      1.3 

0.87 

0.694  794<' 

0.698  41 2 1 

0.695  7682 

i6 

16    3Q 

4.8 

5   a9.98 

6.5 

I   17  57.7 

0.92 

0.694  8027 

0.693  0993 

0.690  4075 

20 

16  52 

4-7 

5   29.97 

6.8 

I   17  53.9 

0.97 

0.694  8122 

0.687  6950 

0.684  9642 

24 

17    14 

4-5 

5    a9«96 

-    7.1 

-  I   17  49.9 

+   X.02 

0.694  8225 

0.682  2173 

0.679  4562 

28 

17   36 

4-3 

5   ^94 

7.5 

I   17  45.7 

X.07 

0.694  8335 

0.676  6835 

0.6739015 

Aug.    I 

17   58 

4.0 

5   a9.9a 

7.8 

I   17  41.4 

I.ZZ 

0.694  8454 

0.671  1 127 

0.668  3199 

5 

18   20 

3-7 

5   a9.89 

8.1 

I   17  36.8 

x.x6 

0.694  8581 

0.665  5264 

0.662  7353 

9 

18   42 

3.2 

5   89.87 

8.5 

I    17  32.1 

X.2I 

0.694  8717 

0.6599499 

0.657  1731 

13 

19     4 

2.7 

5   29.85 

-    8.8 

-I   17  27.2 

+  1.26 

0.694  8861 

0.654  4090 

0.651  6612 

I? 

19  26 

2.0 

5   29.83 

9.1 

I   17  22.0 

X.30 

0.6949013 

0.648  9343 

0.646  2327 

21 

19  48 

1-3 

5   29.81 

9.5 

I    17  16.7 

1.35 

0.6949173 

0.643  5599 

0.6409196 

25 

20   10 

0.5 

5   29-78 

9.8 

I   17  II. 2 

X.40 

0.694  9341 

0.638  3158 

0.635  7524 

29 

20  31 

59-6 

5   29.75 

10. 1 

I   17     5.5 

1.45 

0.6949517 

0.633  2338 

0.630  7642 

Sept.  2 

20   53 

58.5 

5   29.73 

—  10.4 

-I    16  59.7 

+  X.49 

0.694  9701 

0.628  3483 

0.625  9908 

6 

21    15 

57-4 

5    29.70 

10.7 

I   16  53.6 

1.54 

0.694  9893 

0.623  6967 

0.621  4707 

lO 

21    37 

56.1 

5    29.67 

II.O 

I    16  47.3 

1.59 

0.6950094 

0.619  3179 

0.617  2435 

H 

21    59 

54-7 

5   29.63 

"•3 

I   16  40.9 

1*63 

0.695  0302 

0.615  2518 

0.613  3479 

i8 

22   21 

53.2 

5    29.60 

11.6 

I    i6   34.3 

1.68 

0.695  0518 

0.611  5353 

0.609  8190 

22 

22   43 

51-5 

5   29.57 

—  12.0 

-I    16   27.5 

+  1.72 

0.695  0742 

0.608  2027 

0.606  6903 

1               26 

23     5 

49-7 

5    29.53 

12.3 

I    16  20.5 

1.77 

0.695  0974 

0.605  2857 

0.603  9927 

30 

23   27 

47.8 

5   29.49 

12.6 

I    16   13.3 

1.82 

0.695  1214 

0.602  8148 

0.601  7555 

Oct.    4 

23  49 

45.7 

5    29.45 

12.9 

I    i6     5.9 

X.87 

0.695  1462 

0.600  8180 

0.600  0058 

8 

24   II 

43-4 

5   29.4a 

13.2 

I    15   58.4 

X.91 

0.695  1718 

0.5993212 

0.598  7673 

12 

24   33 

41.0 

5   29.38 

-13.5 

-I    15   50.6 

+  X.96 

0.695  1982 

0.598  3453 

0.598  0567 

16 

24   55 

38-4 

5   29.34 

13.8 

I    15   42.7 

2.0O  J 

0.695  2255 

0.597  9027 

0.597  8839 

1           20 

25    17 

35-7 

5   29.30 

14. 1 

I    15    34.6 

2.05 

0-695  2535 

0.598  0003 

0.598  2510 

24 

25   39 

32.8 

5    29.35 

14.4 

I    15   26.3 

2.Z0 

0.695  2823 

0.598  6356 

0.599  1535 

28 

26     I 

29.7 

5   29.20 

14.7 

I    15    17.8 

2. 14 

0.695  3 1 19 

0.599  8034 

0.6005843  ' 

Nov.    I 

26   23 

26.4 

5   29.16 

—  15.0 

-I    15     9.2 

+   2.19 

0.695  3423 

0.601  4942 

0.602  5317 

5 

26  45 

22.9 

5   29.11 

15-3 

I    15     0.3 

2.23 

0.695  3735 

0.603  6939 

0.6049785  1 

9 

27     7 

19.2 

5    29.06 

15.6 

i'  14   51.3 

2.28 

0.695  4054 

0.606  3817 

0.607  9004  ' 

13 

27   29 

15-4 

5    29.01 

15.8 

I    14  42.1 

2.32 

0.695  4381 

0.609  5302 

0.61 1  2670 

17 

27  51 

11.3 

5    28.96 

16. 1 

I    14    32.7 

2.37 

0.695  4716 

0.613  1062 

0.615  0434 

21 

28   13 

7.0 

5   28.91 

—  16.3 

-I    14   23.1 

+  2.41 

0.695  5059 

0.617  0741 

0.619  1937 

25 

28   35 

2.6 

5   28.85 

16.6 

I    14    13.4 

2.46 

0.695  5410 

0.621  3975 

0.623  6810 

29 

28  56 

57-9 

5    28.80 

16.9 

I    14      3-4 

2.50 

0.695  5769 

0.626  0397 

0.628  4691 

Dec.   3 

29   18 

52.9 

5   28.74 

17. 1 

I    13    53.3 

2.55 

0.695  6136 

0.630  9643 

0.633  5204 

7 

29  40 

47.8 

5    28.68 

17.4 

I    13   43.0 

2.59 

0.695  6510 

0.636  1324 

0.638  7954 

II 

30     2 

42.4 

5   28.62 

—  17.6 

~  I    13    32.6 

+   2.64 

0.695  6891 

0.641  5043 

0.644  2538 

1           15 

30  24 

36.8 

5    28.57 

17.9 

I    13   21.9 

2.68 

0.695  7279 

0.647  0394 

0.649  8561 

19 

30  46 

30-9 

5   28.51 

18.2 

I    13    II. I 

2.7a 

0.695  7675 

0.652  6998 

0.655  5660 

23 

31     8 

24.8 

5   28.44 

18.4 

I    13     0.1 

a.77 

0.695  8079 

0.658  4508 

0.661  3501 

27 

31    30 

18.5 

5   28.38 

18.7 

I    12   49.0 

2.8Z 

0.695  8491 

0.664  2604 

0.667  178 1 

31 

31    52 

11.9 

5   98.32 

-18.9 

-  I    12    37.6 

+  2.86 

0.695  891 1 

0.670  0996 

0.6730216 

35 

32   14 

5.0 

5   28.25 

—  19.2 

-  I     12    26.1 

+  2.90 

0.695  9340 

0.675  9403 
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SATURN. 

• 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
MotioiL 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       •      " 

*              H 

»            tr 

0       *      f 
—  0  46     2.6 

Jan.     2 

310   47    36.1 

1     51.09 

+  0   57-3 

-     4.59 

0.997  2785 

1.033  3971 

1.0339909 

6 

310   55     0-5 

I     51. II 

0   57.7 

0  46   20.9 

4.59 

0.997  2436 

1.034  5460 

1.035  0620 

lO 

311      2   24.9 

1  5I-13 

0   58.0 

0  46   39.3 

4.58 

0.997  2086 

i.035  5386 

1.035  9754 

14 

311      9  49.5 

I  51-15 

0   58.4 

0  46   57.6 

4.58 

0.997  1735 

1.036  3719 

1.036  7277 

i8 

311    17    14.1 

I  51.17 

0   58.7 

0  47   15.9 

4.58 

0.997  1382 

1.037  0426 

1.037  3164 

22 

311    24   38.8 

1  51.19 

-1-0   59.1 

-0  47   34.2 

-     4.58 

0.997  1028 

1.037  5491 

1.037  7404 

26 

311    32      3.6 

X  52.20 

0   59.4 

0  47   52.5 

4.57 

0.997  0673 

1.037  8903 

1.0379989 

30 

311    39  28.5 

X  SI. 22 

0   59.7 

0   48   10.8 

4.57 

0.997  0318 

1.038  0663 

1.038  0926 

Feb.    3 

311    46   53.4 

1  5i.«4 

I     0.0 

0  48   29.1 

4.57 

0.996  9962 

1.038  0778 

1.038  0218 

7 

311    54    18.4 

I  51.26 

I      0.3 

0  48   47.4 

4.57 

0.9969605 

1.037  9246 

1.037  7863 

II 

312     I    43.5 

I  51.28 

-h  I      0.6 

-0  49     5.7 

-     4.56 

0.996  9247 

1.037  6069 

1.037  3863 

15 

312     9     8.6 

1  51.29 

I        I.O 

0  49   23.9 

4.56 

0.996  8888 

1.037  1247 

1.036  8223 

19 

312    i6   33.8 

1  51.31 

I      1.3 

0   49  42.2 

4.56 

0.996  8528 

1.0364794 

1.036  0960 

23 

312    23    59.1 

I  51.33 

I      1.7 

0   50     0.4 

4.56 

0.9968167 

1.035  6727 

1.035  2100 

27 

312    31    24.4 

I  5J.34 

I     2.0 

0   50   18.6 

4.55 

0.996  7806 

1-034  7083 

1.034  1680 

Mar.  2 

312    38   49.8 

1  51.36 

+  I     2.4 

—  0   50   36.8 

-     4.55 

0.996  7444 

1.033  5894 

1.032  97*9 

6 

312   46   15.3 

I  51.38 

I     2.7 

0   50   55.0 

4.55 

0.996  7081 

1.032  3188 

1.031  6275 

10 

312    53   40.9 

I  51.40 

I      3.0 

0   51    13.2 

4.55 

0.996  6717 

1.030  8993 

1.030  1347 

14 

313      I      6.6 

1  51.4a 

I      3.3 

0   51    31-4 

4.54 

0.996  6352 

1.029  3343 

1.028  4985 

18 

313      8    32.3 

I  51.44 

I      3.6 

0   51    49.5 

4.54 

0.996  5986 

1.027  6279 

1.026  7233 

22 

313    15   58.1 

X  51.45 

+ 1     4.0 

-0   52     7.7 

-     4.54 

0.996  5619 

1.025  7853 

1.024  8148 

26 

313   23   24.0 

I  51.47 

I     4.3 

0   52   25.8 

4.54 

0.996  5251 

1.023  8126 

1.022  7796 

30 

313    30  49.9 

I  51.49 

I     4.6 

0   52   44.0 

4.53 

0.996  4882 

1.021  7165 

1.020  6241 

Apr.    3 

313    38    15.9 

I  51.51 

I     4.9 

0   53     2.1 

4.53 

0.9964512 

1.019  5030 

1.018  3539 

7 

313   45   42.0 

1  51.53 

I      5.2 

0   53   20.2 

4.53 

0.9964142 

I.017  1778 

1.0159754 

II 

313   53     8.1 

1  51.55 

+  1      5.5 

-0   53   38.3 

-4-52 

0.996  3771 

1. 014  7478 

1.0134958 

15 

314     0   34.4 

1  51.57 

.1     5.8 

0   53   56.4 

4.5a 

0.996  3399 

1. 012  2206 

1.0109231 

19 

314     8     0.7 

1  51.59 

I     6.1 

0   54    14.4 

4.5a 

0.996  3026 

1.0096047 

1.008  2665 

23 

314    15   27.1 

I  51.61 

I     6.4 

0   54   32.5 

4.51 

0.996  2652 

1.0069099 

1.005  5360 

27 

314   22   53.6 

1  51.63 

I     6.7 

0   54   50.6 

4.51 

0.996  2276 

1.004  1462 

1.002  7417 

May    I 

314    30   20.2 

151.65 

+  1     7-1 

-  0   55     8.6 

-  4.51 

0.996  1900 

1. 001  3236 

0.999  8930 

5 

314   37   46.8 

151.67 

I     7.4 

0   55   26.6 

4.50 

0.996  1523 

0.998  4514 

0.9969999 

9 

314   45    I3-.5 

X  51.6B 

I     7.7 

0   55   44.6 

4.50 

0.996  1 145 

0.995  5400 

0.994  0731 

13 

314   52   40.3 

i5i.;?> 

I     8.0 

0   56     2.6 

4.50 

0.996  0767 

0.992  6008 

0.991  1248 

17 

315     0     7.1 

1  51.7a 

I     8.3 

0    s6   20.6 

4.49 

0.996  0388 

0.989  6468 

0.988  1684 

21 

315     7    34-1 

I  51.74 

+  I      8.6 

—  0   56   38.6 

-  4.49 

0.996  0008 

0.9866913 

0.985  2173 

25 

315    15      i-^ 

151.76 

I      8.9 

0  56   56.5 

4.49 

0.995  9627 

0.983  7479 

0.982  2849 

29 

315   22   28.2 

I  51.78 

I      9-2 

0   57   14.4 

4.48 

0.995  9245 

0.980  8299 

0.979  3843 

June  2 

315   29  55-3 

I  51.80 

I      9.5 

0   57   32.4 

4.48 

0.995  8862 

0.977  9498 

0.976  5281 

6 

315   37   22.6 

1 51.8a 

I     9.8 

0  57   50.3 

4.48 

0.995  8477 

0.975  ^211 

0.973  7308 

10 

315  44   49.8 

I  51.84 

+  1    10. 1 

-  0  58     8.2 

-4.47 

0.995  8092 

0.972  3589 

0.971  0073 

14 

315   52    17.2 

X  51.86 

I    10.4 

0   58   26.1 

4.47 

0.995  7706 

0.969  6780 

0.968  3730 

18 

315   59  44-7 

I  51.88 

I    10.7 

0  58   44.0 

4.47 

0.995  7320 

0.967  0944 

0.965  8439 

22 

316     7   12.2 

1  51.90 

I    II. 0 

0   59'    1.8 

4.46 

0.995  6933 

0.964  6232 

0.963  4340 

26 

316   14  40.0 

1 51.9a 

I    II. 2 

0   59   19.7 

4.46 

0.995  6546 

0.962  2779 

0.961  1566 

30 

316  22     7.7 

1 51.94 

-»■  I    II. 5 

"O   59   37.5 

-4.46 

0.9956158 

0.960  0717 

0.959  0247 

July    4 

316  29  35.5 

X  51.96 

+  I    11.8 

-0  59   55.4 

-4.45 

0.995  5768 

0.958  0x74 

0.957  0517 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Eqninos 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
fiom  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0          r 

H 

f             n 

*            n 

0            ' 

M 

f 

July    4 

316     29 

35.5 

I   51.96 

+  1    II.8 

-0   59 

55-4 

-  4-45 

0-995  5768 

0.958  0174 

0.957  0517 

8 

316   37 

3.4 

151.98 

I    12.1 

X      0 

13.2 

4-45 

0.995  5377 

0.956  1289 

0.955  2508 

12 

316  44 

31-3 

X  53.00 

I-  12.4 

I     0 

31.0 

4-45 

0-995  4985 

0.954  4189 

0.953  6350 

i6 

316  51 

59-3 

I  52.0a 

I    12.6 

I     0 

48.8 

4-45 

0-995  4591 

0.952  9003 

0.952  2163 

20 

316  59 

27.4 

I  5a«<H 

I    12.9 

I     I 

6.6 

4.44 

0.995  4197 

0.951  5838 

0.951  0040 

24 

317     6 

55.6 

I  52.06 

-»■  I    13.2 

—  I      I 

24-3 

-  4.44 

0.995  3803 

0.950  4776 

0.950  0056 

28 

317   14 

23-9 

I  52.08 

I    13.5 

I     I 

42.1 

4.43 

0-995  3408 

0.949  5889 

0.949  2280 

Aug.    I 

317   21 

52.2 

X  52.10 

I    13.8 

I     I 

59.8 

4-43 

0-9953013 

0.948  9237 

0.948  6765 

5 

317  29 

20.7 

X  52.12 

I    14.0 

I     2 

17.5 

4.43 

0.995  2617 

0.948  4870 

0.948  3560 

9 

317   36 

49.2 

1  5a.  X4 

I    14.3 

I     2 

35-2 

4-43 

0.995  2220 

0.948  2837 

0.948  2704 

13 

317   44 

17.8 

I  52.16 

+  I    14.6 

- 1     2 

52.9 

-  4.42 

0.995  1822 

0.948  3160 

0.948  4207 

17 

317   5Jt 

46.4 

I  53.18 

I    14.9 

1     3 

10.6 

4-41 

0.995  1423 

0.948  5841 

0.948  8058 

21 

317   59 

15.2 

I  52.20 

I    15.2 

I     3 

28.2 

4'4« 

0.995  1022 

0.949  0852 

0.949  4218 

25 

318     6 

44-0 

I  52.82 

I    15.4 

I      3 

45-9 

4-41 

0.995  0620 

0.949  8149 

0.950  2639 

29 

318   14 

12.9 

I  52.24 

I    15.7 

I      4 

3.5 

4.40 

0.995  0218 

0.950  7680 

0.951  3265 

Sept.  2 

318   21 

41.9 

X  52.26 

-f- 1    16.0 

-I      4 

21. 1 

-  4.40 

0.9949815 

0.951  9384 

0.952  6030 

6 

318   29 

II.O 

X  52.28 

I    16.2 

I      4 

38.7 

4.40 

0.994  9412 

0.953  3190 

0.954  0855 

lO 

318   36 

40.1 

X  52.30 

I    16.5 

T            '• 

56.3 

4-39 

0.994  9008 

0.954  9010 

0.955  7642 

14 

318  44 

9.4 

I  52.32 

I    16.7 

I      5 

13-9 

4-39 

0.994  8604 

0.956  6734 

0.957  6269 

i8 

318   51 

38.7 

I  53-34 

I    17.0 

I     5 

31.4 

4.38 

0.994  8199 

0.958  6231 

0.959  6602 

22 

318  59 

8.1 

I  52.36 

+  I   17-3 

-I     5 

48.9 

-4.38 

0.994  7793 

0.960  7364 

0.961  8500 

26 

319     6 

37-6 

X  52.38 

I    17.5 

I     6 

6.5 

4-38 

0.994  7385 

0.9629994 

0.964  1828 

30 

319   14 

7.2 

I  52.40 

I    17.8 

I     6 

24.0 

4-37 

0.994  6976 

0.965  3986 

0.966  6450 

Oct.    4 

319   21 

36.8 

I  53.43 

I    18.0 

I     6 

41-5 

4.37 

0.994  6566 

0.967  9201 

0.969  2222 

8 

319  29 

6.6 

I  52.44 

I    18.3 

I     6 

58.9 

4-37 

0.9946156 

0.970  5493 

0.971  8995 

12 

319   36 

36.4 

I  52.47 

-M    18.6 

-I     7 

16.4 

-  4.36 

0.994  5744 

0.973  2705 

0.974  6603 

16 

319  44 

6.3 

X  52.49 

I    18.8 

1     7 

33.8 

4-36 

0.994  5332 

0.976  0669 

0.9774883 

20 

319   51 

36.3 

1 53.51 

I    19. 1 

I     7 

51.3 

4-35 

0.994  4920 

0.978  9226 

0.980  3676 

24 

319  59 

6.4 

1 53.53 

I    19.3 

I     8 

8.7 

4-35 

0.994  4507 

0.981  8219 

0.983  2837 

28 

320     6 

36.5 

I  52.55 

I    19.6 

I     8 

26.1 

4-34 

0.994  4093 

0.984  7512 

0.986  2225 

Nov.    I 

320   14 

6.8 

1 53.57 

+  I    19.8 

-I     8 

43-5 

-  4-34 

0.994  3678 

0.9876960 

0.989  170I 

5 

320  21 

37-1 

X  53.59 

I    20.1 

I     9 

0.8 

4-33 

0.994  3262 

0.990  6429 

0.992  1125 

9 

320  29 

7-5 

I  53.61 

I    20.3 

I     9 

18.2 

4-33 

0.994  2845 

0.993  5773 

0.995  0354 

13 

320   36 

38.0 

1  53.64 

I    20.5 

I     9 

35-5 

4-33 

0.994  2428 

0.996  4852 

0.997  9249 

17 

320  44 

8.6 

X  53.66 

I    20.8 

I     9 

52.8 

4-33 

0.994  2010 

0.999  3530 

1. 000  7681 

21 

320   51 

39-3 

1 53.68 

+  I    21.0 

—  I    10 

10.1 

-  4-33 

0.994  1 591 

I.002  1688 

I-003  5539 

25 

320  59 

10.0 

X  53.70 

I    21.3 

I    10 

27.3 

4-33 

0.994  ^171 

1.004  9220 

1.006  2719 

29 

321      6 

40-9 

X  53.73 

I    21.5 

I    10 

44.6 

4-31 

0.994  0749 

1.007  6023 

Z.008  9122 

Dec.    3 

321    14 

11.8 

X  52.74 

I    21.7 

I    II 

1.9 

4-31 

0.994  0326 

i.oio  2002 

I. on  4651 

7 

321    21 

42.8 

X  52.76 

I    22.0 

I     IZ 

19. 1 

4.30 

0-993  9903 

I.OI2  7055 

1. 01 3  9202 

II 

321    29 

13.9 

1 52.78 

+  I    22.2 

—  I    II 

36.3 

-  4- 30 

0-9939480 

I.OI5  I081 

1.016  2682 

15 

321    36 

45.1 

z  52.81 

I    22.5 

I    II 

53-5 

4-39 

0.993  9056 

I.OI7  3996 

1.018  5012 

19 

321   44 

16.4 

1 53.83 

I    22.7 

I    12 

10.7 

4.39 

0.993  8632 

I.OI9  5724 

1.0206124 

23 

321    51 

47-7 

1 53.85 

I    22.9 

I   12 

27.8 

4.38 

0.993  8207 

1.02 1  6205 

Z.022  5961 

27 

321    59 

19.2 

X  53.87 

I    23.2 

I     12 

44-9 

4.38 

0-993  7781 

1.023  5383 

1.024  4464 

31 

322     6 

50.7 

1 53.89 

+  1    23.4 

-1     13 

2.0 

-  4-27 

0.993  7354 

1.025  3198 

1.026  1578 

35 

322   14 

22.3 

X  53.91 

+  1    23.6 

-I     13 

19.1 

-  4.37 

0.993  6926 

1.0269595 
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URANUS. 

GREENWICH  MEAN  NOON.                                                                   j 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0           '           'r 

H 

•* 

0 

» 

M 

tt 

Jan.    6 

266       2       4. 1 

43.04 

+  4-0 

-  0    J 

[O 

0.4 

-0.55 

1.284  5955 

1.305  1566 

1.304  6715 

14 

266       7    40.5 

43.04 

4.0 

0    ] 

[O 

4.8 

0.55 

1.284  6274 

1.304  0941 

1.3034267 

22 

266    13     16.7 

43.03 

4.0 

0  1 

[O 

9.3 

0.55 

1.284  6593 

1.302  6717 

I.301  8325 

30 

266    18    52.9 

43.02 

4.0 

0   ] 

[O 

13-7 

0.55 

1.284  6912 

1.300  9127 

1.299  9163 

Feb.  7 

266    24    29.1 

43.02 

4.1 

0    ] 

[O 

18. 1 

0.55 

1.284  7230 

1.298  8467 

1.297  7079 

15 

266    30       5.2 

43.  oz 

+  4.1 

—  0  ] 

[O 

22.5 

-0.55 

1.284  7549 

1.296  5044 

1.295  2412 

23 

266     35    41.2 

43.00 

4.1 

0  ] 

[O 

27.0 

0.55 

1.284  7867 

1.2939243 

1.292  5591 

Mar.   2 

266    41     17.2 

41-99 

4.2 

0   ] 

[O 

31-4 

0.55 

1.284  8186 

I.291  1523 

1.289  7091 

10 

266    46    53.1 

41.99 

4.2 

0  ] 

[O 

35.8 

0.55 

1.284  8504 

1.2882356 

1.2867382 

18 

266    52    29.0 

4X.98 

4.2 

0  ] 

[O 

40.2 

0.35 

1.2848822 

1.285  2240 

1.283  7003 

26 

266    58       4.8 

41.98 

+  4.2 

—  0  1 

[O 

44-6 

-0.55 

1.284  9140 

1.282  1747 

1.280  6543 

Apr.    3 

267     3  40.5 

41.97 

4.3 

0  ] 

[O 

49.0 

0.55 

1.284  9458 

1.279  ^464 

1.277  6575 

II 

267     9   16.2 

41.96 

4.3 

0  ] 

[O 

53.4 

0.55 

1.284  9776 

1.276  1947 

1.274  7660 

19 

267   14   51.8 

41.95 

4.3 

0  ] 

CO 

57-8 

0.55 

1.285  0094 

1.273  3789 

1.272  0409 

27 

267   20  27.4 

41.94 

4.3 

0  ] 

2.2 

0.55 

1.285  0412 

1.270  7591 

1.269  5395 

May   5 

267   26     2.9 

41.94 

+  4.4 

-  0  ] 

6.6 

-0.55 

1.285  '^730 

1.268  3883 

1.267  31 17 

13 

267   31    38.4 

41-93 

4.4 

0    ] 

II. 0 

0.55 

1.285  1047 

1.266  3159 

1.265  4066 

21 

267   37   13.8 

41.93 

4.4 

0  ] 

15.4 

0.55 

1.285  1365 

1.264  5894 

1.263  8688 

29 

267  42   49.1 

41.93 

4.4 

0  ] 

19.8 

0.55 

1.285  1682 

1.263  2481 

1.2627304 

June  6 

267  48   24.4 

41.91 

4.5 

0    ] 

24.2 

0.55 

1.285  2000 

1.262  3188 

1.262  0157 

14 

267   53   59.6 

41.90 

+  4.5 

—  0  ] 

28.6 

-0.55 

1.285  2317 

I.261  8239 

1.261  7445 

22 

267   59   34-8 

41.89 

4.5 

0  ] 

33.0 

0.55 

1.285  2634 

I.261  7771 

1. 261  9214 

30 

268     5     9.9 

41.89 

4.5 

0  ] 

37-3 

0.55 

1.285  2951 

1.262  1762 

1.262  5404 

July    8 

268   10  45.0 

41.88 

4.6 

0  ] 

41.7 

0.55 

1.285  3268 

1.263  0122 

1.263  5893 

16 

268   16  20.0 

41.87 

4.6 

0  ] 

46.1 

0.55 

1.285  3585 

1.264  2687 

1.265  0462 

24 

268   21   55.0 

41.87 

+  4.6 

-0  ] 

50.5 

-0.55 

1.285  3902 

1.265  9169 

1.266  8759 

Aug.    I 

268   27   29.9 

4X.86 

4.7 

0  ] 

54.8 

0.55 

1.285  4219 

1.267  9182 

1.269  0386 

9 

268   33     4.8 

41.85 

4-7 

0  ] 

59.2 

0.55 

1.285  4536 

1.270  2316 

1.2714913 

17 

268   38   39.5 

41.84 

4.7 

0  ] 

[2 

3.6 

0.55 

1.285  4852 

1.272  8103 

1.274  1817 

25 

268  44   14.2 

41.84 

4.7 

0    ] 

[2 

7-9 

0.54 

1.285  5169 

1.275  5984 

1.277  0536 

Sept.  2 

268  49  48.9 

41.83 

+  4.8 

—  0  ] 

[2 

12.3 

-0.54 

1.285  5486 

1.278  5407 

1.2800530 

10 

268   55  23.5 

41.83 

4.8 

0  ] 

[2 

16.6 

0.54 

1.285  5803 

1.281  5830 

1.283  1233 

18 

269     0  58.1 

41.83 

4.8 

0  J 

[2 

21.0 

0.54 

1.285  6119 

1.284  6664 

1.286  2051 

26 

269     6  32.5 

41.8X 

4-9 

0  ] 

[2 

25.3 

0.54 

1.285  6436 

1.287  7331 

1.289  2442 

Oct.    4 

269   12     7.0 

4Z.80 

4.9 

0  ] 

[2 

29.7 

0.54 

X.285  6752 

1.290  7312 

1.292  1886 

12 

269   17  41.4 

4Z.80 

+  4.9 

—  0  ] 

[2 

34-0 

-0.54 

1.285  7068 

1.293  6096 

1.294  9876 

20 

269  23   15.7 

41.79 

4.9 

0   : 

[2 

38.4 

0.54 

1.285  7385 

1.296  3171 

1.297  5929 

28 

269  28  50.0 

41.79 

5.0 

0  ] 

[2 

42.7 

0.54 

1.285  7702 

1.298  8104 

1.2999649 

Nov.   5 

269  34  24.2 

41.78 

5.0 

0  : 

[2 

47.0 

0.54 

1.285  8018 

I.301  0515 

1.3020659 

13 

269  39  58.4 

41.77 

5.0 

0  : 

[2 

51.4 

0.54 

1.285  8334 

1.3030033 

1.303  8606 

21 

269  45  32.5 

41.76 

-1-5.0 

—  0   ] 

[2 

55.7 

-0,54 

1.285  8650 

1.3046343 

1.3053223 

29 

269  51     6.6 

41.75 

5.1 

0   : 

13 

0.0 

0.54 

1.285  8966 

1.3059222 

1.306  431X 

Dec.    7 

269  56  40.6 

41.75 

5-1 

0   ] 

13 

4.3 

0.54 

1.285  9282 

1.3068469 

1.307  1676 

15 

270     2   14.5 

41-74 

5.1 

0   : 

'3 

8.7 

0.54 

1.285  9598 

1.307  3921 

1.307  5200 

23 

270     7  48.4 

41.73 

5.1 

0   ] 

13 

13.0 

0.54 

1.285  9914 

1.307  5513 

1-3074857 

31 

270   13   22.2 

41.73 

-h5.2 

—  0  ] 

13 

17.3 

-0.54 

1.2860230 

1-3073235 

1.307  0646 

39 

270   18   56.0 

41.73 

■»-5.2 

-  0  ] 

13 

21.6 

-0.54 

1.286  0545 
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NEPTUNE 

t 

• 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0              «             H 

It 

w 

«          w 

M 

Jan.     6 

94   36   13-5 

21.89 

-47-4 

—  I 

2    56.1 

+  0*55 

1.475  7232 

I.461  4454 

I.461  6^31 

14 

94   39     8-6 

21.89 

47-4 

2   51-7 

0.55 

1.475  7265 

I.461  9728 

1.462  3433 

22 

94   42     3-8 

21.89 

47-3 

2   47-3 

0.55 

1.475  7298 

1.462  7822 

1.463  2870 

30 

94  44   58.9 

21.89 

47-3 

2  42.9 

0.55 

1-475  7332 

1.463  8543 

1.464  4804 

Feb.    7 

94   47   54-0 

21.89 

47-3 

2   38.5 

0.55 

1-475  7365 

1.465  1621 

1.465  8959 

15 

94   50  49-2 

21.89 

-47-3 

—  I 

2   34-1 

+  0.55 

1-475  7398 

1.466  6775 

1.467  5025 

23 

94   53   44-3 

21.89 

47.2 

2   29.7 

0.55 

1-475  7431 

1.468  3660 

1.469  2630 

Mar.   2 

94   56   39-4 

ai.89 

47.2 

2   25.3 

0.55 

1-475  7465 

1.470  1888 

I.471  1387 

10 

94   59   34-6 

21.89 

47.2 

2   20.9 

0.55 

1-475  7498 

1.472  1079 

1.473  0917 

i8 

95     2   29.7 

21.89 

47.2 

2   16.5 

0.55 

1-475  7531 

1.474  0851 

1-475  0830 

26 

95     5   24.9 

21.89 

-47.1 

—  I 

2    12.1 

+  0.55 

1-475  7564 

1.476  0805 

1.4770725 

Apr.    3 

95     8   20.0 

21.89 

47.1 

2     7-7 

0.55 

1-475  7598 

1-478  0551 

1.479  0240 

II 

95    "    15-2 

21.90 

47.1 

2     3-3 

0.55 

1-475  7631 

1.479  9750 

1.480  9038 

19 

95    M    IO-3 

21.90 

47.1 

I   58.9 

0.55 

1.475  7664 

1.48 1  8064 

1.482  6786 

27 

95   17     5-5 

21.90 

47.0 

I   54.4 

0.55 

1.475  7697 

1-483  5169 

1.484  3184 

May    5 

95   20     0.7 

21.90 

-47.0 

—  I 

I   50.0 

+  0.55 

1-475  7731 

1.485  0801 

1.485  7992 

13 

95   22   55.8 

21.90 

47.0 

I   45.6 

0.55 

1-475  7764 

1.486  4728 

1.487  0980 

21 

95   25   51.0 

21.90 

46.9 

I   41.2 

0.55 

1-475  7797 

1.487  6727 

1.488  1944 

29 

95   28   46.2 

21.90 

46.9 

I    36.7 

0.55 

1-475  7830 

1.488  6620 

1.489  0739 

June   6 

95   31    41-3 

21.90 

46.9 

I   32.3 

0.55 

1.475  7864 

1.489  4288 

1.489  7251     ; 

14 

95   34   36.5 

21.90 

-46.9 

—  I 

I   27.9 

+  0.55 

1-475  7897 

1.489  9616 

1-490   1375     ' 

22 

95   37    31-7 

21.90 

46.8 

I   23.5 

0.56 

1-475  7931 

1.490  2524 

1.490  3062 

30 

95   40  26.9 

21.90 

46.8 

I    19.0 

0.56 

1.475  7964 

1.490  2989 

1.490  2300 

July    8 

95   43   22.0 

21.90 

46.8 

I    14.6 

0.56 

1-475  7998 

1.490  1002 

1.489  9095 

16 

95   46   17-2 

21.90 

46.7 

I   10. 1 

0.56 

1.475  8031 

1.489  6588 

1.489  3485 

24 

95   49   12.4 

2i.go 

-46.7 

—  I 

I     5-7 

+  0.56 

1.475  8065 

1.488  9803 

1.488   5558 

Aug.    I 

95   52     7-6 

21.90 

46.7 

I     1.2 

0.56 

1.475  8098 

1.488  0764 

1-487  5434  ; 

9 

95   55     2.8 

21.90 

46.7 

0  56.8 

0.56 

1.475  8132 

1.486  9585 

1.4863238 

17 

95   57   58.0 

21.90 

46.6 

0  52.3 

0.56 

1.475  8165 

1.485  6420 

1.484  9158 

25 

96     0   53.2 

2x.go 

46.6 

0  47.9 

0.56 

1.475  8199 

1.484  1481 

1.483  3420 

Sept.  2 

96     3   48.4 

21.90 

—  46.6 

—  I 

0   43-4 

4-0.56 

1.475  8232 

1.482  5003 

1. 481  6258 

10 

96     6  43.6 

21.90 

46.5 

0   39.0 

0.56 

1.475  8266 

1.480  7221 

1-479  7933 

18 

96     9   38.8 

21.90 

46.5 

0   34-5 

0.56 

1.475  8299 

1.478  8437 

1-4778775 

26 

96   12   34.0 

21.90 

46.5 

0   30.0 

0.56 

1-475  8332 

1.476  8988 

1.475  91 17 

Oct.    4 

96   15   29.2 

21.90 

46.4 

0   25.6 

a  56 

1.475  8366 

1.474  9209 

1-4739305 

12 

96   18   24.4 

21.90 

-46.4 

—  I 

0  21. 1 

+  0.56 

1.475  8399 

1.472  9457 

1-4719715 

20 

p 

96   21    19.6 

21.90 

46.4 

0   16.6 

0.56 

1.475  8432 

1. 471  0128 

1.4700746 

28 

96  24   14.8 

21.90 

46.4 

0   12.2 

0.56 

1.475  8465 

1.469  1614 

1.468  2777 

Nov.   5 

96  27   10. 1 

21.90 

46.3 

0     7.7 

0.56 

1.475  8499 

1.467  4283 

1.466  6182 

13 

96   30     5-3 

2i.go 

46.3 

0     3.2 

0.56 

1-4758532 

1.465  8521 

1.4651344 

21 

96   33     0-5 

21.90 

-46.3 

—  0 

59   58.7 

+  0.56 

1.475  8565 

1.464  4690 

1.463  8597 

29 

96   35   55-7 

21. go 

46.2 

0 

59   54-2 

0.56 

1-475  8599 

n.463  3100 

1.462  8230 

Dec.    7 

96   38   51.0 

21.90 

46.2 

0 

59   49-7 

0.56 

1.475  8632 

1.462  4017 

1.462  0490 

15 

96  41   46.2 

21. go 

46.2 

0 

59  45-2 

0.56 

1.475  8665 

1.461  7675 

1. 461  5588 

23 

96   44  41.4 

21.91 

46.1 

0 

59   40-7 

0.56 

1.475  8698 

1.461  4235 

1.461  3625 

1 

31 

96  47   36.7 

21.91 

—  46.1 

—  0 

59   36.2 

+  0.56 

1.4758732 

1.461  3762 

1.461  4652 

39 

96  50   31.9 

21.91 

—  46.1 

-  0 

59   31.7 

4-  0.56 

1.475  8765 

1.461  6293 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

XT 

Rednc. 

•«  9 

Reduc. 

f^ 

Reduc. 

X 

to 
Mean 

Y 

to 
Mean 

z 

to 
Mean 

Date. 

Tme  Equinox. 

Eq'z  of 
Jan.o. 

True  Equinox. 

Eq'z  of 
Jan.  a 

True  Equinox. 

Eq'z  of 
Jan.  a 

A^opii. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan.    I 

+0.165  1943 

+0.1738057 

-   45 

-0.889  2038 

-0.887  8167 

+  177 

-0.3856986 

-0.3850970 

—  426 

2 

0.1824036 

0.1909873 

53 

0.886  3611 

0.884  8368 

174 

0.3844656 

0.3838045 

426 

3 

0.199  5561 

o.2o8  1095 

60 

0.8832441 

0.881  5829 

171 

0.383  1 1 36 

0.382  3930 

425 

4 

0.2166469 

0.225 1677 

67 

0.879  8535 

0.8780560 

168 

0.3816428 

0.3808630 

424 

5 

0.2336713 

0.242  1570 

74 

0.876  1906 

0.8742573 

164 

0.3800536 

0.3792148 

423 

6 

+0.2506241 

+0.2590722 

-    81 

-0.872  2562 

-0.870  1875 

+  160 

-0.3783466 

-0.3774490 

—  422 

7 

0.267  5005 

0.275  9084 

88 

0.8680513 

0.865  8475 

156 

0.376  5221 

0.3755659 

421 

8 

0.2842953 

0.2926605 

95 

0.863  5764 

0.861  2381 

151 

0.3745806 

0.373  5660 

420 

9 

0.3010034 

0.3093233 

102 

0.858  8328 

0.856  3606 

146 

0.372  5224 

0.371  4498 

419 

lO 

0.317  6196 

0.3258915 

109 

0.8538217 

0.851  2161 

141 

0.370  3482 

0.3692178 

418 

II 

+0.334  1383 

+0.3423595 

-115 

-0.848  5441 

-0.845  8059 

+  136 

-0.3680585 

-0.3668706 

-417 

12 

0.3505544 

0.3587222 

121 

0.843  0016 

0.840  1314 

130 

0.3656540 

0.3644089 

416 

13 

0.3668624 

0.3749742 

127 

0.837  1956 

0.834  1943 

124 

0.363 1353 

0.3618334 

414 

14 

0.3830570 

0.391  IIOOi 

133 

0.831  1277 

a  827  9962 

118 

0.360  5033 

0.359  1450 

413 

15 

0.399  1327 

0.407 1243 

139 

0.824  8001 

0.821  5394 

III 

0.3577586 

0.3563443 

4" 

i6 

+0.4150843 

+0.4230120 

-145 

-a8i8  2i45 

-0.8148257 

+  105 

-0.3549022 

-0.353  4325 

-410 

17 

0.4309068 

0.438  7679 

150 

0.81 1  3732 

0.807  8573 

98 

0.351  9351 

0.3504102 

408 

i8 

0.446  5946 

0-454  3864 

155 

a8o42783 

0.8006366 

91 

0.3488580 

0.3472786 

407 

19 

0.462  1426 

0.469  8628 

160 

0.7969325 

0.793  1662 

83 

0.345  6722 

0.3440389 

405 

20 

0.477  5462 

0.485  1922 

165 

0.789  3381 

0.785  4486 

76 

0.342  3788 

0. 340  6920 

403 

21 

+0.492  8002 

+0.5003696 

-169 

-0.781 4980 

-0.777  4866 

+   68 

0.338  9787 

-0.3372392 

-401 

22 

0.5078997 

0.5153900 

173 

0.7734148 

0.769  2828 

60 

0.3354734 

0.3336815 

400 

23 

0.5228400 

0.5302491 

177 

0.765  0912 

0.7608402 

52 

0.3318637 

a  330  0202 

398 

24 

0.5376167 

0.5449422 

181 

0.756  5304 

0.752  1620 

44 

0.328  1512 

0.3262567 

396 

25 

0.5522250 

0.5594646 

184 

0.747  7355 

0.743  251 1 

35 

0.3243370 

0.322  3922 

394 

26 

+0.5666606 

+0.5738124 

-187 

-0-7387093 

-0.734  1 106 

+   27 

-0.3204225 

-0.3184286 

-392 

27 

0.5809195 

0.5879813 

190 

0.7294552 

0.724  7436 

18 

0.3164089 

0.3143655 

390 

28 

0.5949973 

a6oi  9671 

193 

0.7199763 

0.715  1537 

+     9 

0.312  2978 

0.3102060 

388 

29 

0.608  8902 

a6i5  766i 

195 

0.710  2761 

0.705  3439 

0 

a  308  0904 

0.305  95" 

386 

30 

a622  5944 

0.629  3746 

197 

0.700  3575 

0.695  3174 

-     9 

0.303  7882 

0.301  6020 

384 

31 

+0.636 1062 

+0.642  7887 

-199 

-0.690  2239 

-0.685  0774 

-    18 

-0.299  3926 

-0.297  1601 

-382 

Feb.  I 

0.6494218 

a656  0049 

201 

0.679  8783 

0.674  6270 

27 

a  294  9048 

0.2926268 

380 

2 

0.662  5377 

a669oi97 

203 

0.669  3238 

0.6639692 

37 

0.290  3263 

0.2880035 

377 

3 

0.675  4504 

0.681  8293 

204 

0.658  5635 

0.653  1071 

46 

0.2856584 

0.283  2913 

375 

4 

0.688  1560 

0.6944300 

205 

0.647  6003 

0.642  0435 

56 

0.2809024 

0.2784918 

372 

5 

+0.7006508 

+0.7068180 

—  206 

-0.6364372 

-0.630  7817 

-   66 

-0.2760598 

-0.2736063 

-370 

6 

0.712  93T1 

0.7189896 

206 

0.625  0774 

0.619  3247 

76 

0.271 1317 

0.2686361 

367 

7 

0.7249931 

0.7309411 

206 

0.613  5241 

0.607  6760 

85 

0.266 1 198 

0.263  5829 

365 

8 

0.736  8330 

a742  6684 

206 

0.601 7807 

0.5958387 

95 

0.261 0255 

0.2584480 

362 

9 

0.748  4467 

0.754  1^7^ 

206 

0.5898505 

0.5838166 

105 

0.255  8505 

0.2532332 

359 

10 

+0.7598305 

+0.7654351 

-205 

-0.5777374 

-0.571  6134 

-115 

-0.250  5962 

-0.2479399 

-356 

II 

0.770  9809 

0.776  4674 

204 

0.5654450 

0.5592327 

125 

0.245  2643 

0.242  5697 

353 

12 

0.781 8941 

0.787  2607 

203 

0.5529771 

0.5466786 

135 

0.2398563 

0.237  1244 

350 

13 

0.792  5666 

a797  8ii5 

20I 

0.5403378 

0.5339551 

145 

0.234  3741 

0.231  6057 

347 

14 

0.802  9949 

0.808  1164 

199 

0.5275312 

a  521 0664 

155 

0.2288195 

0.2260156 

344 

15 

+0.813 1757 

+0.818 1723 

-197 

-0.514  5614 

-0.5080165 

-165 

-0.223  1943 

-0.2203557 

-341 

16 

+0.823  1059 

+0.827  9761 

-195 

-0.501 4324 

-0.494  8097 

• 

-175 

-0.217  5001 

-0.2146278 

-338 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc. 

to 
Mean 

Y 

Rednc. 

to 
Mean 

z 

Redne. 

to 
Mean 

Date. 

Time  Bqalnox. 

Eq'z  of 
Jan.  a 

Trne  Bqoinoi. 

Eq'z  of 
Jan.  a 

Trne  Bquinoi. 

Eq'z  of 
Jan.o: 

iNTtftfu. 

Midnight, 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon, 

Midnight^ 

Noon, 

Feb.  i6 

+a823 1059 

+0.827  9761 

-195 

-K).50Z  4324 

-0.494  8097 

-175 

-0.217  5001 

-0.2146278 

-338 

17 

0.832  7825 

0.837  5247 

193 

0.488  Z490 

0.481  4507 

185 

0.2117390 

0.2088339 

335 

i8 

a  842  2023 

0.846  8150 

Z90 

0.4747153 

0.4679435 

194 

0.2059128 

0.202  9758 

332 

19 

0.851  3625 

0.855  8444 

Z87 

a46zz359 

0.4542930 

204 

0.2000233 

0.1970555 

329 

20 

0.860  2605 

0.8646104 

Z84 

0.4474154 

0.440  5037 

213 

0.1940727 

O.191  0751 

326 

21 

-1-0.868  8938 

+0.873  1 104 

-z8z 

-0.433  5584 

-0.4265802 

-223 

-0.1880628 

-0.1850362 

-323 

22 

0.877  2600 

0.881  3422 

Z77 

0.419  5695 

O.4Z2  5270 

232 

0. 181  9955 

0.178  94  ZO 

319 

23 

0.885  3568 

0.889  3036 

173 

0.405  4533 

0.398  3490 

242 

0.1758730 

0.1727916 

316 

24 

0.893  1823 

0.896  9927 

Z69 

a  391  2146 

0.3840507 

251 

0.1696972 

0.1665899 

312 

25 

0.900  7346 

0.904  4077 

165 

0.3768579 

0.3696368 

261 

0.1634700 

0.1603378 

308 

26 

40.9080117 

+0.91  z  5466 

—  z6o 

-0.362  3879 

-0.355 II18 

-270 

-0.157  1935 

-0.1540374 

-304 

27 

0.915  0121 

0.918  4082 

155 

0.347  8091 

0.3404804 

279 

0.1508697 

0.1476907 

300 

28 

0.921  7347 

0.924  9912 

150 

0.333 126Z 

0.325  7468 

288 

0.1445005 

0. 141 2994 

296 

29 

0.928  1777 

0.931  2938 

145 

0.318  3431 

O.3Z09154 

297 

0.1380877 

0.1348656 

292 

Mar.    I 

0.934  3395 

0.937  3146 

Z40 

0.3034644 

a  295  9906 

306 

0. 131  6334 

0.128  3912 

288 

2 

+0.9402189 

+0.943  0524 

-134 

—0.288  4946 

-0.2809767 

-315 

-0.125  1393 

-0.12 1 8780 

-284 

3 

0.945  8148 

0.948  5059 

Z28 

0.2734375 

0.265  8775 

324 

0.Z186074 

O.I  15  3278 

280 

4 

0.951 1255 

0.9536735 

^  122 

a258  2973 

0.2506974 

333 

0.  II 2  0395 

0. 108  7427 

276 

5 

0.956  1496 

0.958  5536 

zz6 

0.2430784 

0.2354407 

341 

0.1054375 

0.102  1242 

272 

6 

0.960  8854 

0.^963  1448 

ZIO 

0.227  7849 

0.220  IX15 

349 

0.098  8032 

0.095  4746 

268 

7 

+0.965  3316 

+0.967  4457 

-Z03 

-0.2Z24212 

-0.204  7Z46 

-357 

-0.092  1387 

-0.088  7957 

—  263 

8 

0.969  4868 

0.971  4548 

97 

0.Z96992Z 

0.Z892544 

365 

0.085  4459 

0.082  0895 

259 

9 

0.973  3495 

0.975  1707 

90 

0.181  5020 

0.1737355 

373 

0.078  7267 

0.075  3579 

254 

zo 

0.976  9183 

0.978  5922 

83 

0.1659556 

0.158  1628 

381 

0.071 9832 

0.068  603Z 

250 

II 

0.980  1922 

0.981 7182 

76 

0.1503577 

0. 142  5409 

389 

0.065  2177 

0.061  8272 

245 

Z2 

+0.983  1701 

+0.984  5477 

-   69 

-0.134  7131 

-0.1268748 

-397 

-0.0584319 

-0.055  0322 

-241 

13 

0.985  851 1 

0.987  0800 

61 

0.1 19  0267 

0.111 1694 

404 

0.051  6282 

0.048  2203 

236 

14 

0.988  2345 

0.989  3144 

54 

0.1033034 

0.095  4295 

4" 

0.044  8086 

0.041  3935 

231 

X5 

0.990  3196 

0.991  2501 

46 

0.087  5482 

0.079  6601 

418 

0.037  9752 

0.034  5540 

226 

z6 

0.992  1057 

0.992  8864 

38 

0.071 7660 

0.063  8665 

425 

0.031  1302 

0.027  7040 

221 

17 

+0-993  5923 

+0.994  2233 

-   30 

-0.0559621 

-0.048  0535 

-432 

-0.024  2758 

-0.020  8457 

-216 

i8 

0.994  7795 

0.995  2607 

22 

0.040 141 3 

0.032  2261 

439 

0.017  4141 

0.013  9812 

211 

19 

0.995  ^70 

0.9959983 

13 

0.024  3087 

o.oi6  3897 

446 

0.0105472 

0.007  1 125 

206 

20 

0.996  2548 

0.996  4365 

-      5 

—0.008  4696 

-0.000  5491 

453 

-0.003  6774 

-  0.0002421 

201 

31 

0.996  5434 

0.9965755 

+     4 

+0.007  3712 

+0.015  2906 

459 

+0.003  1932 

+0.006  6282 

196 

22 

+0.996  5330 

+0.9964158 

+    13 

+0.023  2086 

+0.03Z 1245 

-466 

+0.0100625 

+0.0134960 

-Z9Z 

23 

0.996  2241 

0.995  9579 

22 

0.039  0378 

0.0469477 

472 

0.016  9284 

0.020  3594 

z86 

24 

0.9956173 

0.995  2026 

31 

0.0548537 

0.062  7552 

478 

0.023  7887 

0.027  2 161 

z8z 

25 

0.9947137 

0.994  1508 

40 

0.070  65Z6 

0.078  5424 

484 

0.0306413 

0.0340641 

175 

26 

0.993  5140 

a992  8035 

49 

0.086  4270 

0.094  3047 

490 

0.037  4843 

0.0409015 

170 

27 

+0.992  0194 

+0.991  i6z8 

+    58 

+0.Z02  Z750 

+0.IZ00374 

-495 

+0.0443155 

+0.047  7262 

-Z64 

28 

0.990  2308 

0.989  2266 

67 

azz7  89i3 

0.Z257362 

501 

0.051  1333 

0.0545364 

159 

29 

0.988  1493 

0.986  9992 

77 

0.133  5716 

0. 141  3969 

506 

0.057  9354 

0.061  3301 

153 

30 

0.985  7762 

0.984  4805 

87 

0.Z492117 

0.157  0154 

5" 

0.064  7202 

0.068  1055 

Z48 

31 

0.983  z  1 24 

0.981  6719 

97 

0.1648074 

0.172  5873 

516 

0.071 4858 

0.074  8608 

142 

Apr.    I 

+a98o  1592 

+0.978  5742 

+  Z07 

+0.Z803545 

+0.188  Z085 

-521 

+0.078  2302 

+0.081  5939 

-136 

2 

+0.976  9172 

+0.975  1882 

+  ZZ7 

+0.1958488 

+0.203  5750 

-526 

+0.0849516 

+0.088  3032 

-130 

18 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Rednc. 

to 
Mean 

Y 

Redna 

to 
Mean 

z 

Redse. 

to 
Mean 

Date. 

True  Equinox. 

Eq'zof 
Jan.  a 

Trne  Eqninoz. 

Eq'zof 
Jan.  a 

Troe  Bqoinoz. 

Eq'zof 
Jan.  a 

No9n. 

Midnighi. 

Notm. 

Noon,              Miduigki. 

Noom. 

Noon. 

Midnight. 

Aoon, 

1 

Apr.    I 

+0.9801592 

+0.978  5742 

+  107 

+0.X80  3545  \  -»-o.i88  1085 

-521 

+0.078  2302 

+0.081  5939 

! 
-136 

2 

0.9769172 

a975  1882 

XI7 

0.  X95  8488  .    0. 203  57 50 

526 

0.08495x6 

0.088  3032 

130 

3 

0.973  3873 

0.971  5x48 

X27 

0.21 1  2864 

0.2189824 

531 

0.091  6483 

0.0949868 

X24 

4 

0.969  5707 

0.967  5553 

137 

0.2266626 

0.234  3264 

535 

0.098  3183 

O.XOX  6427 

XI8 

5 

0.965  4685 

0.963  3105 

147 

0.241 9734     0.249  6029 

540 

0.1049597 

0.X082691 

XI2 

6 

40.96x0814 

+0.95878x5 

+  X58 

+0.257  2144  '  +0.264  8072 

-544 

+0.1  XX  5707 

+0.1 14  864 1 

—  X06 

7 

0.956  4109 

0.9539697 

168 

0.272  3809 

0.2799349 

548 

0.1 18  X492 

0.121  4257 

xoo ; 

1 

8 

0.951  4582 

0.948  8765 

179 

0.287  4686 

0.2949815 

552 

O.X246934 

ax  27  9520 

94 

9 

0.946  2247 

0.943  5032 

190 

0.3024730 

0.3099425 

556 

0.X3I  20x3 

ai34  44io 

88 

10 

0.9407120 

0.9378514 

201 

0.317  3895 

0.3248x34 

560 

0.1376709 

a  140  8908 

81 

IZ 

+0.9349216 

-K).93i  9229 

+  212 

-fo.  332  2136 

+0.3395896 

-564 

•fo.144  1004 

40.1472995 

-   75 

12 

0.928  8556 

0.9257197 

223 

0.3469408 

0.354  2667 

567 

ax  50  4878 

0.1536652 

69 

'      '3 

0.922  5x56 

0.919  2435 

234 

0.361  5667 

0.3688402 

570 

0.156  8313 

0.1599859 

63 

14 

0.9159037 

0.912  4964 

245 

0.3760867 

0I383  3056 

573 

0.163x287 

0. 166  2596 

56 

15 

0.90902x9 

0.905  4807 

256 

0.3904964 

0.3976584 

• 

576 

0.1693783 

0.X724846 

50  1 

z6 

+0.901  8729 

+0.898  1988 

+  268 

+0.404  7912 

-fo.4118943 

-578 

+0.1755783 

+0.X786590 

-   43 

17 

0.894  4588 

0.8906531 

279 

0.4x8  9670 

0.426  0088 

581 

o.x8i  7266 

0.1847809 

•   36 

i8 

0.8867821 

0.882  8462 

291 

0.4330x92 

0.4399977 

583 

0.X878215 

0.1908483 

29 

19 

0.878  8457 

0.8747811 

302 

0.4469438 

0.453  8568 

585 

0.X938610 

0.1968595 

23 

20 

0.870  6526 

0.8664607 

314 

0.4607364 

0.467  5820 

587 

0.X998436 

0.2028130 

16 

21 

+0.862  2057 

+0.857  8880 

+  326 

+0.474  3931 

+0.481  X694 

-589 

+0.2057674 

+0.2087067 

-     9 

22 

0.853  5080 

0.849  0661 

338 

0.487  9102 

0.4946x51 

590 

0.21 1  6307 

0.2145392 

—     2 

23 

0.844  5627 

0.8399981 

350 

0.50X  2837 

0.5079155 

591 

0.217  4319 

0.220  3087 

+     4 

24 

0.835  3727 

0.8306871 

362 

0.5145x01 

0.521  0670 

592 

0.223  1^5 

0.2260x40 

II 

25 

0.8259415 

0.821  1364 

374 

0.5275859 

0.534  0664 

593 

0.228  8420 

0.231  6533 

18 

26 

+0.816  2721 

+0.8 II  3490 

+  386 

+0.5405081 

+0.5469104 

-594 

+0.2344477 

-K>.237  225I 

+    25 

27 

0.806  3676 

0.801  3283 

398 

0.5532731 

0.5595957 

594 

0.2399853 

0.242  7281 

32 

28 

0.7962315 

0.791  0774 

411 

0.5658779 

0.572  X192 

595 

0.2454534 

0.248  1609 

39 

29 

0.785  8664 

0.780  5989 

423 

0.578  3193 

0.5844778 

595 

0.2508505 

0.2535221 

46 

30 

0.775  2752 

0.769  8958 

436 

0.5905943 

0.5966684 

595 

0.256  X754 

0.2588103 

53 

May    I 

+0.7644610 

+0.7589712 

+  448 

+0.602  6996 

-K).6o8  6877 

-594 

+0.261  4265 

+0.264  0240 

+   60 

2 

0.753  4267 

0.747  8280 

461 

0.6146323 

0.620  5329 

594 

0.2666026 

0.269 162 1 

67 

3 

0.742  1755 

0.7364693 

473 

0.626  3891 

0.632  2005 

593 

0.271  7023 

0.274  2230 

74 

4 

0.7307100 

0.724  8980 

486 

0.637  9^^6 

0.643  6872 

592 

0.2767240 

0.279  2052 

82 

5 

0.7190336 

0.713 1172 

498 

0.649  3617 

0.654  9898 

591 

0.281  6664 

0.284  1075 

89 

6 

+0.707  1493 

+0.701  1304 

+  511 

+0.6605710 

+0.666  1049 

-589 

+0.286  5282 

+0.2889284 

+   96 

7 

0.695  o6og 

0.688  9410 

524 

0.671  5912 

0.677  0294 

587 

0.291  3078 

0.2936664 

103 

8 

0.6827713 

0.676  5523 

537 

0.682  4192 

0.687  7601 

585 

0.2960039 

0.298  3202 

III 

9 

0.6702843 

0.663  9677 

550 

0.6930518 

0.698  2939 

583 

0.3006152 

0.3028887 

118 

10 

0.6576031 

0.651  1910 

563 

0.703  4859 

0.708  6275 

581 

o.*305  1404 

0.3073702 

126 

II 

-1-0.644  7319 

+0.638  2261 

4.576 

+0.713  7182 

■fo.7187578 

-578 

+0.3095779 

+0.3II7635 

+  133 

12 

0.631  6741 

0.625  0764 

589 

0.723  7457 

0.7286816 

575 

0.3139267 

0.3160673 

141 

13 

0.6184336 

0.61 1  7462 

602 

0.733  5652 

0.738  3961 

572 

0.318  1853 

0.3202805 

148 

M 

0.6050146 

0.5982394 

615 

0.7431739 

0.747  8982 

568 

0.322  3526 

0.3244016 

156 

15 

0.591  42 1 1 

0.584  5603 

628 

0.752  5687 

0.757  1851 

564 

0.3264272 

0.3284294 

163 

16 

+0.5776575 

+0.5707132 

+  641 

+0.761  7469 

■fo.766  2539 

-560 

-H).  330  4080 

+0.332  3628 

+  171 

17 

+0.5637281 

+0.5567025 

+  654 

+0.7707058 

+0.775  1022 

-555 

+0.3342938 

+0.3362007 

+  178 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'z  of 
Jan.o. 

True  Equinox. 

Eq'z  of 
Jan.  a 

True  Eqninoz. 

Eq'z  of 
Jan.  0. 

JVaw.         ' 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon, 

May  17 

+0.563  7281 

+0.5567025 

+    654 

+0.770  7058 

+0.775  1022 

-555 

+0.334  2938 

+0.3362007 

+  178 

18 

0.5496372 

0.542  5328 

667 

0.7794428 

0.783  7273 

550 

0.3380835 

0.3399420 

186 

19 

0.535  3897 

0.528  2086 

680 

0.787  9555 

0.792  1271 

545 

0.341  7760 

0.343  5856 

193 

20 

0.520  9900 

0.5137344 

693 

0.796  2419 

0.800  2995 

540 

0.3453706 

0.3471309 

201 

21 

0.5064425 

0.4991149 

706 

0.804  2997 

0.808  2422 

534 

0.3488662 

0.3505766 

208 

22 

+0.491  7520 

+0.484  3545 

+    719 

+0.812  1269 

+0.8159536 

-528 

+0.3522619 

•to.  353  9220 

+  216 

23 

0.4769229 

0.469  4578 

732 

0.8197221 

0.8234320 

522 

0.3555569 

O.J57  1665 

223 

24 

0.461  9596 

0.4544290 

745 

0.827  0832 

0.8306757 

516 

0.3587506 

0.360  3092 

231 

25 

0.446  8666 

0.439  2728 

758 

0.834  2091 

0.837  6833 

509 

0.361  8421 

0.363  3494 

238 

26 

0.431  6481 

0.423  9932 

771 

0.841  0980 

0.844  4531 

502 

0.3648309 

0.3662865 

246 

27 

+0.416  3084 

+0.408  5944 

+    784 

+0.847  7483 

+0.8509836 

-495 

+0.3677160 

+0.369  1 195 

+  253 

28 

0.4008516 

0.3930806 

796 

0.854  '587 

0.857  2735 

487 

0.3704968 

0.371 8481 

261 

29 

0.385  2819 

0.3774560 

809 

0.860  3278 

0.863  3214 

479 

0.373  1731 

0.3744716 

268 

30 

0.3696034 

0.361  7246 

821 

0.8662541 

0.869  1258 

471 

0.3757437 

0.3769893 

276 

31 

0.3538202 

0.3458906 

834 

0.871  9362 

0.874  6850 

462 

0.3782082 

0.3794004 

283 

June    I 

+0.3379363 

+0.3299581 

+   846 

+0.877  3722 

-f  0.879  9976 

-453 

+0.3805659 

+0.381  7045 

+  291 

2 

0.3219563 

O.3139315 

858 

0.882  5609 

0.885  0620 

444 

0.3828162 

0.3839008 

298 

3 

0.3058842 

0.2978149 

870 

0.887  5007 

0.8898768 

434 

0.3849584 

0.3859888 

306 

4 

0.289  7243 

0.281  6129 

882 

0.892  1901 

0.894  4404 

424 

0.3869919 

0.3879677 

314 

5 

0.2734813 

0.265  3300 

893 

0.896  6275 

0.8987513 

413 

0.3889160 

0.3898369 

322 

6 

+0.257  1595 

+0.2489705 

+    905 

+0.9008117 

+0.902  8084 

—  402 

+0.3907302 

■HJ.39I  5959 

+  330 

7 

0.2407634 

0.232  5390 

916 

0.9047412 

0.906  6101 

391 

0.3924340 

0.3932443 

337 

8 

0.224  2977 

o.2i6  0403 

927 

0.9084150 

0.910  1555 

379 

0.3940268 

0.3947814 

345 

9 

0.207  7672 

0.1994790 

938 

0.91 1  8315 

0.9134429 

367 

0.3955081 

0.396  2068 

352 

10 

0.191  1764 

0.1828600 

949 

0.914  9896 

0.916  4715 

355 

0.3968775 

0.3975200 

360 

II 

+0.1745303 

+0.166 188 1 

+    959 

+0.9178883 

+0.919  2400 

-342 

+0.398  1344 

+0.3987205 

+  367 

12 

0.1578339 

0.1494683 

970 

0.920  5264 

0.921  7474 

329 

0.3992783 

0.3998079 

374' 

13 

0.141  0921 

0.1327059 

980 

0.922  9030 

0.923  9932 

316 

0.400  3091 

0.400  7820 

381 

14 

0.124  3102 

O.II59057 

990 

0.925  0177 

0.925  9765 

302 

0.401  2264 

0.401  6423 

389 

15 

0.107  4931 

0.099  0731 

1000 

0.926  8695 

0.927  6967 

288 

0.402  0298 

0.402  3887 

396 

16 

+0.090  6464   +0.082  2 1 34 

+  lOIO 

+0.9284581 

+0.929  1536 

-274 

+0.402  7192 

+0.4030212 

+  403 

17 

0.073  7748 

0.0653314 

1019 

0.9297833 

0.930  3472 

259 

0.403  2946 

0.403  5395 

410 

18 

0.056  8838 

0.048  4325 

1028 

0.930  8452 

0.931  2773 

244 

0.403  7558 

0.4039436 

417. 

19 

0.039  9782 

0.031  5215 

1037 

0.9316436 

0.931  9442 

229 

0.404  1028 

0.4042335 

424 

20 

0.0230631 

+0.0146035 

1045 

0.932  1790 

0.932  3481 

213 

0.404  3358 

0.404  4095 

431 

21 

+0.0061433 

-0.002  3170 

+  1053 

+0.9324515 

+0.932  4892 

-197 

+0.404  4547 

•1-0.404  4714 

+  438 

22 

-0.0107768 

0.0192354 

1061 

0.932  4614 

0.932  3682 

181 

0.404  4597 

0.404  4196 

445 

23 

0.027  6922 

0.036  1468 

1069 

0.932  2095 

0.931  9853 

164 

0.404  3510 

0.404  2540 

452 

24 

0.044  5985 

0.053  0467 

1076 

0.931  6957 

0.931  3407 

147 

0.404  1286 

0.4039749 

459 

25 

0.061 4910      0.0699308 

1083 

0.930  9205 

0.9304352 

130 

0.403  7928 

0.40358.3 

466 

26 

-0.078  3656 

-0.086  7948 

+  1090 

+0.929  8848 

+0.929  2693 

-"3 

+0.403  3436 

+0.403  0767 

+  473 

27 

0.0952178 

0.103  6341 

1096 

0.928  5888 

0.927  8432 

95 

0.4027815 

0.402  4581 

479 

28 

0.  II 2  0432 

0.1204445 

1 102 

0.927  0326 

0.926  1572 

77 

0.402  1064 

0.401  7266 

486 

29 

0.1288374 

0.1372214 

1 108 

0.925  2169 

0.924  21 17 

59 

0.401  3186 

0.400  8824 

492 

30 

0.1455960 

0.1539606 

1113 

0.923  1418  ;    0.922  0073 

41 

0.400  4181 

0.3999258 

499 

July    I 

—0.162  3146 

-0.1706574 

+  1118 

1 
+0.9208081   +0.9195443 

—   22 

+0.3994054 

+0.3988570 

+  505 

2 

-0.1789886 

-0.1873075 

+  1123 

+0.918  2159  +0.9168230 

1 

-  3 

+0.3982805 

+0. 397  6760 

+  512 

1 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 
to 

Y 

Reduc. 
to 

z 

Reduc. 
to 

Mean 

Mean 

Mean 

Date. 

True  Equinox. 

Eq'z  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

Noon. 
-0.162  3146 

Midnight. 

Noon. 
+  II18 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

July    I 

—0.1706574 

+0.9208081 

+0.919  5443 

~    22 

+0.3994054 

+0. 398  8570 

+  505 

2 

0.1789886 

0.1873075 

II23 

0.918  2159 

0.9168230 

-      3 

0.3982805 

0.3976760 

512 

3 

0,1956135 

0.203  9061 

II27 

0.915  3656 

0.913  8441 

+    16 

0.3970436 

0.396  3833 

518 

4 

0.212  1847 

0.220  4488 

I131 

0.912  2583 

0.9106083 

35 

0.3956952 

0.3949792 

525 

5 

0.228  6977 

0.2369309 

"34 

0.908  8942 

0.907  ii6i 

55 

0.3942354 

0.3934638 

531 

6 

-0.245  1478 

-0.253  3478 

-♦-  "37 

40.905  2740 

+0.903  3680 

+   75 

+0.3926646 

+0.3918377 

+  537 

7 

0.261  5304 

0.269  6948 

1 140 

0.901  3983 

0.899  3650 

95 

0.3909831 

0.3901009 

543 

8 

0.2778406 

0.2859670 

1 142 

a  897  2682 

0.895  1079 

"5 

0.389  191 2 

0.3882540 

549 

9 

0.2940736 

0.302  1597 

II44 

0.892  8843 

0.890  5974 

136 

0.3872894 

0.386  2974 

555 

zo 

0.3102248 

0.318  2682 

I145 

0.888  2475 

0.8858347 

156 

0.3852782 

0.3842317 

561  , 

1 

II 

-0.3262892 

-0-3342873 

+  1 146 

+0.883  3592 

+0.8808210 

+  177 

+0.383  1579 

+0.3820571 

+  567' 

12 

0.3422619 

0.3502122 

1 146 

0.878  2203 

0.875  5574 

198 

0.3809292 

0.3797744 

573 

13 

0-3581377 

0.3660378 

1 146 

0,872  8325 

0.8700457 

219 

0.378  5927 

0.377  3841 

578 

14 

0.373  91 19 

0.381  7593 

1 146 

0.867  1972 

0.864  2873 

240 

0.3761488 

0.3748869 

584 

15 

0.3895795 

0.397  3719 

"45 

0.861  3163 

a858  2843 

262 

0.373  5986 

0.3722838 

589! 

i6 

-0.405  1360 

-0.412  871 1 

+  "43 

+0.855  1916 

+0.852  0386 

+  283 

+0.3709428 

+0.3695755 

+  595 

I? 

0.420  5766 

0.428  2520 

1141 

0.848  8254 

0.845  5523 

305 

0.368  1822 

0.3667629 

600 

i8 

0.4358968 

0.4435105 

"39 

0.8422195 

0.838  8275 

327 

0.3653178 

0.3638469 

605 

19 

0.451  0926 

0.458  6423 

1136 

0.835  3764 

0.831  8666 

349 

0.362  3503 

0.3608283 

610 

20 

0.466  1593 

0.4736431 

"33 

0.828  2983 

0.8246719 

371 

0.3592809 

0.3577082 

615 

1 

21 

-0.481  0931 

—0.488  5089 

+  1 129 

+0.820  9877 

+0.817  2458 

+  393 

+0.356  1 104 

+0.3544875 

+  6201 

22 

0.495  8900 

0.5032360 

1125 

a8i3  4465 

0.809  5902 

415 

0.3528398 

0.351  1672 

6251 

23 

0.510  5463 

0.517  8205 

1 120 

0.805  6772 

0.801  7077 

438 

0.3494700 

0.3477483 

629 

24 

0.5250581 

0.5322585 

1115 

0.7976819 

0.793  6002 

461 

0.3460021 

0.3442316 

634 

25 

0.5394214 

0.5465462 

1109 

0.789  4629 

0.785  2701 

483 

0.3424370 

0.3406183 

638 

1 

26 

-0.5536326 

• 

—0.560  6801 

+  1 103 

+0.781 0222 

+0.7767195 

+  505 

+0.3387757 

+0.3369092 

+  642 

27 

0.5676881 

0.5746562 

1096 

0.772  3623 

0.7679508 

527 

O.335OI9I 

0.3331054 

646 

28 

0.581  5839 

0.5884708 

1089 

0.7634852 

0.758  9659 

549 

0.331  1682 

0.3292077 

650 

29 

0.5953164 

0.602  1201 

108 1 

0.754  3932 

0.7497673 

571 

0.327  2240 

0.3252172 

654 

30 

0.6088816 

0.6156004 

1073 

0.745  0886 

0.7403573 

593 

0.3231874 

0.321  1348 

658 

1 

31 

-0.622  2760 

-0.628  9079 

+  1064 

+0.735  5736 

+0.7307378 

+  615 

+0.3190596 

+0.316  9618 

+  661 

Aug.    I 

0.635  4957 

a642  0389 

1055 

0.725  8503 

0.720  91 15 

637 

0.314  8415 

0.3126990 

665 

2 

0.648  5370 

0.6549895 

1045 

0.715  9216 

0.7108808 

659 

0.3105344 

0.3083477 

668, 

3 

0.661  3960 

0.6677560 

1035 

0.705  7896 

a  700  6482 

681 

0.3061392 

0.3039089 

672 

4 

0.674  0689 

0.680  3343 

1025 

0.695  4569 

0.690  2161 

702 

0.301  6570 

0.299  3837 

675 

5 

-a  686  5518 

—0.692  7209 

+  1014 

+0.684  9261 

+0.679  5873 

+  724 

+0.297  0890 

•H).  294  7732 

+  678 

6 

0.698  84 1 1 

0.704  91 19 

1002 

0.674  1999 

0.668  7643 

745 

0.292  4363 

0.2900786 

681 

7 

0.7109328 

0.7169032 

990 

0.663  2809 

0.657  7499 

766 

a  287  7002 

0.285  3012 

684 

8 

0.722  8228 

0.728  691 1 

978 

0.652  1719 

0.646  5472 

787 

0.2828818 

0.280  4422 

686 

9 

0.734  5075 

0.7402715 

965 

0.640  8761 

0.635  1591 

808 

0.2779826 

0-275  5031 

689 

1 

lO 

-0.745  9828 

-0.751 6408 

+   951 

+0.629  3966 

+0.623  5890 

+  829 

+0.2730039 

+0.2704851 

+  691  ! 

II 

0.757  2452 

0.762  7953 

937 

0.617  7368 

0.61 1 8403 

850 

0.2679470 

a  265  3897 

693 

12 

0.768  2908 

0.7737312 

923 

0.6058999 

0.5999163 

870 

0.2628135 

0.2602184 

695 

13 

0.779 1 161 

0.784  4451 

908 

0.5938898 

0.587  82 1 1 

890 

0.257  6048 

0.2549729 

697 

14 

0.789  7179 

0.794  9338 

893 

0.581  7105 

0.575  5584 

910 

0.252  3228 

0.2496547 

698 

15 

-0.800  0927 

—0.805  1941 

+   877 

+0.5693654 

+0.563  1320 

+  930 

+0.2469688 

+0.2442654 

+  700 

x6 

-0.810  2378 

-a8i52233 

+    861 

+0.5568586 

+0.550  5458 

+  950 

+0.241 5446 

40.2388066 

+  701 
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' ■ 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

1 

Date. 

X 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0 

Y 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0, 

z 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

Noon. 

Midnight 

Noon. 

Noon. 

Midnight, 

Noon. 

Noon. 

Midnight. 

Noon. 
+  701 

Aug.  1 6 

-0.810  2378 

-0.8152233 

+  861 

+0.5568586 

+0.550  5458 

+    950 

+0.241  5446 

+0.238  8066 

17 

0.820  1504 

0.8250186 

845 

0.5441939 

0.5378034 

969 

0.2360517 

0.233  2800 

703 

1 

i8 

0.8298277 

0.8345772 

828 

0.531  3749 

0.5249088 

988 

0.2304918 

0.227  6872 

704 

19 

0.839  2670 

0.843  8968 

811 

0.5184056 

0.51 1  8657 

1007 

0.2248665 

0.222  0299 

705 

20 

0.848  4662 

0.852  9748 

793 

0.5052897 

0.4986779 

1026 

0.219  1776 

0.2x6  3097 

706 

21 

-0.857  4225 

-0.861  8089 

+  775 

+0.492  0309 

+0.485  3490 

+  1044 

+0.2134264 

+0.210  5281 

+  707  ' 

22 

0.8661338 

0.870  3968 

756 

0.478  6328 

0.4718827 

1062 

0.2076148 

0.204  6867 

707 

23 

0.874  5977 

0.878  7362 

m 

0.4650991 

0.458  2828 

1080 

0.201  7441 

0.198  7871 

708  1 

24 

0.882  8120 

0.886  8248 

718 

0.451  4335 

0.444  5522 

1098 

0.195  8160 

0. 192  8309 

708 

25 

0.890  7742 

0.8946601 

698 

0.4376393 

0.4306952 

i"5 

0.189  8321 

0.186  8197 

708 

26 

-0.8984821 

—0,902  2400 

+  678 

+0.4237204 

+0.416  7153 

+  1132 

+0.1837940 

+0.1807552 

+  708 

27 

0.905  9335 

0.909  5624 

658 

0.409  6804 

0.402  6161 

1 149 

0.1777034 

0.1746389 

707 

28 

0.913  1263 

0.9166249 

637 

0.3955229 

0.3884014 

1 165 

O.171  5619 

0.1684726 

707 

29 

0.920  0580 

0.923  4253 

616 

0.381  2520 

0.3740750 

1181 

0.165  37 1 1 

0.1622577 

706 

30 

0.926  7265 

0.9299613 

595 

0.3668710 

0.3596403 

1 197 

0.159  1326 

0.1559960 

705 

31 

-0.933  1296 

-0.9362310 

+  573 

+0.352  3836 

+0.345  I013 

+  1212 

+0.1528482 

+0.1496893 

+  704 

Sept.  1 

0.939  2652 

0.942  2321 

551 

0.3377940 

0.3304620 

1227 

0.146  5195 

0.143  3391 

703 

2 

0.945  1 313 

0.9479624 

529 

0.3231059 

0.315 7261 

1242 

0.140  1482 

0.1 36  947 1 

702 

3 

0.950  7253 

0.9534198 

506 

0.3083231 

0. 300  8976 

1256 

0.1337360 

0.130  5151 

700 

4 

0.956  0455 

0.9586022 

483 

0.293  4500 

0.2859807 

1270 

0.1272847 

0.1240450 

699 

5 

—0.961 0897 

-0.963  5076 

+  459 

+0.278  4904 

+0.270  9796 

+  1283 

+0.1207962 

+0.1 17  5386 

+  697! 

6 

0.965  8557 

a968i338 

436 

0.2634488 

0.255  8985 

1296 

0.1142723 

0. 1 10  9976 

695 

7 

0.970  3416 

0.972  4788 

412 

0.248  3294 

0.240  7420 

1309 

0.107  7147 

0.1044239 

693 

8 

.  0.9745452 

0.976  5407 

388 

0.233  1368 

0.225  5145 

1321 

O.IOI  1254 

0.0978196 

691 

9 

0.9784651 

0.980  3 18 1 

363 

0.2178757 

0.210  2210 

1333 

0.094  5066 

0.091  1867 

688 

10 

-0.9820996 

-0.983  8093 

+  338 

+0.202  5509 

+0.194  8661 

+  1344 

+0.087  8601 

+0.0845271 

+  685 

ZI 

0.985  4471 

0.9870129 

313 

0.187  1672 

0.1794548 

1355 

0.081 1880 

0.077  8430 

682 

12 

0.988  5067 

0.989  9282 

288 

ai7i  7296 

0.163  9921 

1366 

0.074  4924 

0.071 1364 

679 

13 

0.991  2774 

0.992  5543 

263 

0.1562428 

0.1484824 

1376 

0.067  7754 

0.064  4095 

676 

14 

0.9937587 

.  0.9948904 

237 

0.Z407115 

0.1329308 

1386 

0.061  0391 

0.057  6643 

673 

15 

-0.9959495 

-0.9969358 

-t  211 

+0.125  1408 

+0.1 17  3420 

+  1395 

+0.054  2854 1  +0.050  9026 

+  669 

16 

0.997  8495 

0.9986905 

185 

0.1095351 

O.IOI  7206 

1404 

0.047  5163     0.044  1267 

665 

17 

0.9994586 

I.ooo  1537 

159 

0.0938990 

0.0860710 

1413 

0.0407340     0.0373385 

661 

z8 

i.ooo  7759 

I.OOI  3251 

^33 

0.078  2371 

0.070  3978 

1421 

0.0339403 

0.030  5398 

657 

19 

i.ooi  8014 

1.002  2047 

106 

0.062  5536 

0.054  7052 

1429 

0.027  1371 

0.023  7326 

653 

20 

-1.002  5350 

—1.002  7922 

+   80 

+0.046  8532 

+0.038  9980 

+  1436 

+0.0203264  +0.0169189 

+  649 

21 

1.002  9763 

1.003  0873 

53 

0.031 1401 1    0.023  2802 

1443 

0.013  5102  !    0.010  1005 

644 

22 

1.003  I25I 

1.003  0898 

4-   26 

+0.015  4188  +0.007  5563 

1449 

+0.006  6902  i  +0.003  2795 

639 

23 

1.002  9814 

I.002  7997 

—     I 

—0.000  3066 

—0.008  1694 

1455 

—0.000  I3I5  '  —0.003  5424 

634 

24 

1.002  5448 

1.0022168 

28 

0.016  0315 

0.0238925 

1461 

0.0069530     0.010  3631 

629 

25 

—I.OOI  8155 

-I.OOI  3410 

-   56 

-0.031  7517 

—0.039  6087 

+  1466 

-0.0137724  -0.017  1808 

+  623 

26 

1.0007933 

I.ooo  1724 

83 

0.047  4628 

0.0553136 

1471 

0.0205879,   0.0239935 

617  ' 

27 

0.999  4782 

0.998  7108 

III 

0.063  1606     0.071  0030 

1475 

0.02739741  0.0307994 

611 

28 

0.997  8701 

0.996  9563 

138 

0.078  8405 

0.0866725 

1479 

0.034 1992 

0.037  5965 

605 

29 

0.995  9693 

0.9949091 

166 

0.0944984 

0.102  3176 

1483 

0.0409912 

0.044  3829 

599 

30 

-<'-993  7757 

-0.992  5691 

-194 

-0.110  1296 

-0.1 17  9338 

+  i486 

-0.0477715 

-0.051 1567 

+  593 

Oct.    I 

-0.991  2894 

-0.9899365 

—  222 

-0.1257297 

-0.133  5168 

+  1489 

-0.054  5382 

-0.0579158 

+  586 

278 
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1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan  0. 

Noon. 

Midnight. 

Noon. 
—     222 

Noon. 

Midnight. 

Noon 

Noon. 

Midnight. 

Noon. 

Oct.     I 

—0.991  2894 

-0.9899365 

-0.1257297 

« 

-0.133  5168 

+  1489 

-0.054  5382 

-0.0579158 

+  586 

2 

0.988  5105 

0.987  01 14 

250 

0.141  2944 

0. 149  0620 

I491 

0.061  2893 

0.064  6584 

579 

3 

0-985  4393 

0.9837941 

278 

0.156  8190 

0.1645647 

1493 

0.068  0229 

0.071  3824 

572 

4 

0.982  0759 

0.980  2848 

306 

0.1722985 

0.180  0199 

1495 

0.074  7368 

0.078  0858 

565 

5 

0.978  4208 

0.976  4840 

334 

0.1877284 

0.1954233 

1496 

0.081  4291 

0.084  7665 

558 

6 

-0-974  4744 

-0.972  3922 

-    362 

—0.203  1040 

—0.2107698 

+  1497 

-0.088  0976 

-0.091  4223 

4-551 

7 

0.9702374 

0.9680102 

390 

0.2184200 

0.226  054  Z 

1497 

0.094  7403 

ao98o5i3 

543 

8 

0.9657106 

0.963  3389 

418 

0.2336715 

0.241  2715 

1497 

O.IOI  3550 

0.1046512 

535 

9 

0.9608952 

0.958  3796 

446 

0.2488534 

0.2564167 

1496 

0.1079396 

0.111  2199 

527 

lO 

0.955  7924 

0.953  1336 

474 

0.263  9608 

0.271  4849 

1495 

0.II449I9 

0.1 17  7553 

519 

II 

-0.950  4035 

—0.947  6024 

-    503 

-0.2789886 

-0.2864712    +1493 

— O.I2I  0099 

-0.1242554 

+  5" 

12 

0.944  7304 

0.941  7878 

531 

0.2939322 

0.301  3708 

1491 

0.127  4915 

0.130  7180 

503 

13 

0.938  7749 

0.935  6919 

559 

0. 308  7865      0. 3 1 6  1 789 

1488 

0.1339346 

0.1371411 

494 

M 

0.932  5390 

0.9293165 

587 

0.3235473      0.330891J 

1485 

0.1403372 

0.1435227 

485 

15 

0.926  0246 

0.922  6637 

616 

0.338  2098 

0.3455029 

1481 

O.Z466973 

0.1498608 

476 

i6 

-0.919  2339 

-0.9157355 

-    644 

-0.3527698 

—0.3600100    +  1477  1 

-0.1530131 

-0.1561538 

+  467 

17 

0.912  1687 

0.908  5340 

673 

0.3672230 

0.3744082 

1473 

0.1592827 

a  162  3996 

457 

i8 

0.9048315 

0.901  0616 

701 

0.381  5650 

0.3886931 

1468 

0.1655042 

0.1685963 

448 

19 

0.897  2244 

0.893  3202 

729 

0.3957918 

0.402  8607 

1463 

0.1716758 

0.1747423 

438 

20 

0.889  3494 

0.885  3123 

757 

0.409  8992 

0.4169069 

1457 

0.1777956 

0.1808356 

428 

21 

—0.881  2091 

—0.877  0400 

-    785 

-0.423  8833 

-0.430  8278 

+  1451 

—0.1838620 

-;o.i868745 

+  418 

22 

0.8728053 

0.868  5054 

813 

0.437  7400 

0.4446192 

1444 

0.1898730 

0.1928572 

408 

23 

0.864  1406 

0.859  7112 

841 

0.451  4651 

0.458  2772 

1437 

a  195  8270 

0.1987820 

397 

24 

0.8552174 

0.850  6595 

869 

0.4650549 

0.4717979 

1429 

a20I722I 

0.2046471 

387 

25 

0.8460378 

0.841  3527 

897 

0.478  5055 

0.485  1774 

142 1 

0.207  5568 

0.2104510 

376 

26 

-0.836  6044 

-0.8317933 

-   925 

-0.491  8129 

-0.498  41 16 

+  I413 

-0.2133293 

-0.216 1916 

+  365 

27 

0.8269196 

0.821  9836 

952 

0.5049731 

0.51  z  4969 

1404 

0.2190377 

0.22 1  8675 

354 

28 

0.8169856 

0.81 1  9260 

980 

0.5179824 

0.5244292 

1395 

0.2246806 

a  227  4768 

343 

29 

0.8068050 

0.801  6230' 

1007 

0.5308368 

0.537  2046 

1385 

0.2302560 

0.2330179 

332 

30 

0.796  3804 

0.791  0773 

1034 

0.5435321 

0.5498189 

1375 

0.2357624 

0.2384891 

321 

31 

-0.785  7141 

—0.7802912  ' 

—  1061 

-0.5560645 

—0.562  2683 

+  1364 

—0.241 1979 

-0.243  8885 

+  309 

Nov.    I 

0.774  8090 

0.769  2678 

1088 

0.568  4298 

0.5745485 

1353 

0.246  5608 

a  249  2146 

297 

2 

0.763  6679 

0.7580098 

1115 

0.5806240 

0.5866557 

1341 

0.251  8495 

0.2544654 

285 

3 

0.752  2937 

0.746  5201 

1142 

0.5926431 

0.5985857 

1329 

0.2570621 

0.2596393 

273 

4 

0.740  6894 

0.734  8020 

1168 

0.6044828      0.6103340 

1317 

0.262  1969 

0.2647345 

261 

5 

-0,7288583 

-0.722  8589 

-1194 

—0.616  1387 

—0.621  8965 

+  1304 

-0.267  2520 

-0.2697491 

+  249 

6 

0.7168040 

0.7 10  6941 

1220 

0.627  6069 

0.633  2695       1290 1 

0.272  2257 

0.2746816 

236 

7 

0.704  5298 

0.698  31 1 5 

1246 

0.638  8837 

0.644  4489 

1276 

0.277  1166]    0.2795304 

224 

8 

0.692  0398 

0.6857153 

1272 

0.649  9647 

0.655  4307 

1262 

0.281  9227  i    0.2842935 

211 

9 

0.679  3383 

0.672  9093  ' 

1 

1298 

0.660  8464      0.666  2 1 14 

1247 

0.2866424     0.2889694 

198' 

10 

—0.666  4289 

—0.6598976 

-1323 

—0.671  5251    -0.6767871  i  +  1232 

—0.2912742  —0.2935567 

4-185 

11 

0.6533159!    0,6466845 

1348 

0.681 9971      0.6H7  1547        1216 

0.295  8167  1    0.2980539 

172 

12 

0.6400039      0.6332746 

1373 

0.692  2594  '    0.697  3109        1200 

0. 300  2682     0. 302  4594 

159 

13 

0.626  4970  1    0.619  6717 

1398 

0.702  3087      0.707  2527  '      II 83 

0.3046275     0.3067721 

146 

14 

0.6127993      0.6058803 

1422 

0.712  1423 

0.7169772       II66 

0.3088932     0.3109906 

132 

15 

-o- 598  9153  -0.591  9048 

-1447 

-0.721  7570 

—0.7264814 

4-II48 

—0.3130642  -0.315  1138 

4- 119 

16 

-0.584  8492' -0.577  7491 

-1471 

—0.731  15001—0.7357625 

+  1 130 

-0.317  1391 ,  —0.319  1400 

1 

+  105 

'                1 
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t— 1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc. 

to 
Mean 

Date. 

True  Equinox. 

Eq'z  of 
Jan.  0. 

Noon. 

True  Equinox. 

Eq'x  of 
Jan.  0. 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon, 

Midnight. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Nov.  i6 

-0.5848492 

-0.5777491 

-1471 

-0.731  1500 

^.735  7625 

+  II30 

-0.317  1391 

—0.319  1400 

+  105 

17 

0.5706052 

0.563  4180 

1495 

0.7403186 

0.7448179 

IIII 

0.321  1 165 

0.3230684 

92 

i8 

0.556  1880 

0.548*9156 

1519 

0.749  2601 

0.7536448 

1092 

0.3249956 

0.3268977 

78 

19 

0.541  6015 

0.534  2462 

1542 

0.7579717 

0.762  2406 

1073 

0.3287748 

0. 330  6267 

65 

20 

0.5268503 

0.519  4142 

1565 

0.766  451 1 

0.770  6029 

1053 

0.3324532 

0.3342543 

51 

21 

-0.51 1  9386 

-0.5044239 

-1588 

-0.7746957 

-0,778  7293 

+  1032 

-0.3360297 

-0.3377794 

+   37 

22 

a  496  8708 

0.4892797 

1610 

0.782  7034 

0.7866176 

lOIl 

0.3395033 

0.341  2012 

23 

23 

a48i65ii 

0.473  9857 

1632 

0.7904715 

0.794  2650 

990 

0.342  8729 

0.3445184 

+     9 

24 

0.466  2839 

0.458  5463 

1654 

0.797  9977 

0.801  6694 

968 

0.346  1374 

0.3477300 

-     5 

25 

0.450  7734 

0  442  9658 

1676 

0.805  2799 

0.808  8288 

946 

0.3492959 

0.3508351 

19 

26 

-0.435  1241 

-0.427  2487 

-1697 

-0.812  3158 

-0.8157407 

+    923 

-0.3523474 

-0.3538327 

-    33 

27 

0.419  3403 

0.41 1  3992 

1718 

0.819  1030 

0.822  4024 

900 

0.355  2909 

a356  72i8 

47 

28 

0.403  4262 

0.3954219 

1738 

0.825  6386 

0.828  8115 

876 

0.358  1252 

0.3595012 

62 

29 

0.3873867 

0.3793212 

1758 

0.8319208 

0.8349661 

854 

0.3608495 

0.362  1700 

76 

30 

0.371  2261 

0.363  IOI9 

1778 

0.8379472 

0.840  8638 

829 

0.3634627 

0.3647274 

91 

Dec.    I 

-0.3549493 

-0.3467688 

-1797 

■-0.8437155 

-0.846  5021 

+    804 

-0.3659640 

-0.367  1723 

-105 

2 

0.3385610 

0.3303266 

1816 

0.8492232 

0.851  8787 

776 

0.368  3523 

0.369  5038 

Z20 

3 

0.3220663 

0.3137807 

1834 

a  854  4683 

0.856  9915 

750 

0.3706267 

0.371  7209 

134 

4 

0.3054705 

0.297  1363 

1852 

0.859  4485 

0.861  8386 

723 

0.3727863 

0.3738229 

149 

5 

0.288  7788 

0.280  3986 

1870 

0.864  1^18 

0.8664178 

696 

0.3748304 

0.375  8089 

164 

6 

—0.271  9965 

-0.263  5732 

-1887 

-0.868  6064 

-0.8707273 

+    668 

-0.3767581 

-0.3776780 

-179 

7 

0.255  1294 

0.2466657 

1903 

0.872  7805 

0.874  7658 

640 

0.3785686 

0.3794297 

193 

8 

0.238 1829 

0.2296816 

1919 

0.8766829 

0.8785317 

6n 

0.3802613 

0.381  0634 

208 

9 

0.221  1626 

0.2126266 

1935 

0.880  3121 

0.882  0239 

582 

0.381  8358 

0.3825785 

223 

10 

0.2040743 

0.195  5064 

1950 

0.883  6^ 

0.885  241 1 

553 

0.3832913 

0.3839743 

238 

ZI 

-0.1869235 

—0.178  3264 

-1964 

-0.886  7464 

-0.888  1826 

+    523 

-0.384  6275    -0.385  2508 

-253 

12 

0.169  7157 

0. 161  0921 

1978 

0.889  5497 

0.890  8476 

493 

0. 385  844 1       0. 386  4074 

268 

13 

0.1524564 

0.1438093 

1992 

0.892  0763 

0.893  2356 

463 

0.3869406 

0.3874438 

283 

14 

0.135  1513 

0.1264832 

2005 

0.894  3254 

0.895  3458 

432 

0.387  9168 

0.3883597 

298 

X5 

0.Z178056 

0.109  ZI93 

2017 

0.896  2966 

0.897  1779 

401 

0.3887724 

0.3891550 

313 

z6 

—0. 100  4249 

—0.091  7230 

—  2029 

-0.897  9895 

-0.898  7314 

+    369 

-0.3895074 

-0.3898294 

-328 

17 

0.0830143 

0.074  2996 

2040 

0,899  4037 

0.9000063 

337 

0.390  I2I2 

0.3903828 

343 

18 

0.065  5794 

0.056  8544 

2051 

0.900  5391 

0.901  0021 

304 

O.390614I 

0.390  8 1 51 

357 

19 

0.048  1253 

0.039  3928 

206l 

0.901  3953 

0.901  7188 

271 

0.3909859 

0.391 1263 

372 

20 

0.030  6574 

0.021  9198 

2070 

0.901  9725 

0.902  1564 

238 

0.391  2364 

0.391  3162 

386 

21 

—0.013  1807 

-0.004  4407 

—  2079 

-0.902  2705 

-0.902  3149 

+    205 

-0.391  3657 

-0.391  3849 

—  401 

22 

+0.004  2996 

+0.0130395 

2087 

0.902  2895 

0.902  1942 

171 

0.391  3738 

0.3913324 

415 

23 

0.021 7785 

0.0305159 

2094 

0.902  0292 

0.901  7945 

137 

0.391  2607 

0.391  1588 

430 

24 

0.039  2510 

0.047  9832 

2IOI 

0.901  4901 

0.901  1 159 

102 

0.3910266 

0.3908640 

445 

25 

0.056  7 1 19 

0.065  4365 

2107 

0.9006719 

0.900  1582 

67 

0.3906712 

0.3904480 

460 

26 

-I- 0.074  1564 

+0.082  8708 

—  2II3 

-0.899  5747 

-0.898  9214 

+      32 

—0.390  1946 

-0.389  9  no 

-474 

27 

0.091  5791 

0.1002806 

2II7 

0.898  1984 

0.897  4058 

3 

0.3895971 

0.3892530 

489 

28 

0.1089748 

0.1 17  6610 

2I2I 

0.896  5435 

0.895  61 15 

39 

0.388  8786 

0.3884740 

503 

29 

0.1263386 

0.1350067 

2X24 

0.894  6098 

0.893  5383 

75 

0.3880392 

a  387  5742 

517 

30 

0. 14  3  6647 

0.152  31 19 

2127 

0.892  3971 

0.891  1864 

III 

0.3870789 

0.3865535 

531 

31 

+0. 160  9477 

+0.1695712 

-2129 

-0.8899061 

-0.888  5564 

-    147 

-0.3859979 

-0.3854123 

-546 

32 

+0.178  1819 

+0.186  7791 

-2130 

-0.887  1373 

-0.885  6489 

-    184 

—0.  384  7966 

-0.384  1 5 10 

-560 
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FOR  GREENWICH 

[  MEAN  NOON  AND  MIDNIGHT. 

Day 

JANUARY. 

Day 

FEBRUARY 

* 

Day 

MARCH. 

of 

of 

of 

\0m 

Month. 

I.O 

True  Longitude. 

Latitude. 

Month. 
1.0 

True  Longitude. 

Latitude. 

Month. 
1.0 

True  Longitude. 

La 

e 
-  2 

titnde. 

e    *   M 

75  41  15  I 

e   '   » 

-4  49  37.5 

0  f      ** 
128  30  41.3 

0 
-3 

»   « 
56   2.4 

e       •» 

151  44  8.6 

17  496 

1-5 

82  58  48.8 

57  35  I 

1.5 

136  9  57  I 

3 

27  32.2 

1-5 

159  20  28.5 

I 

38  51  2 

2.0 

90  21  49.7 

0  41.8 

2.0 

143  48  40.9 

2 

55  18.1 

2.0 

166  55  21.7 

0 

58  136 

25 

97  49  17  5 

58  44.2 

2.5 

151  25  31.7 

2 

20  I.I 

2.5 

174  27  36.8 

-0 

16  47.3 

30 

105  20  2.7 

51  36.5 

30 

158  59  151 

I 

42  27.5 

30 

181  56  8.1 

+  0 

24  37-3 

35 

112  52  49.3 

—  4 

39  21.5 

3.5 

166  28  46.2 

-  I 

3  25.0 

3  5 

189  19  58.3 

+  I 

5  "9 

4.0 

Z20  26  18.8 

22  II.O 

4.0 

173  53  II  I 

-0 

23  41.5 

4.0 

196  38  19.9 

I 

44  127 

4-5 

127  59  13  7 

0  25.2 

4-5 

181  II  47.9 

+  0 

15  56.9 

4-5 

203  50  36  0 

2 

21  I.I 

50 

135  30  20.9 

3 

34  31  8 

50 

188  24  7.9 

0 

54  47  9 

50 

210  56  20.6 

2 

55  49 

5.5 

142  58  34.7 

3 

5  4-4 

5-5 

195  29  53  3 

I 

32  139 

5.5 

217  55  18  5 

3 

25  58.3 

6.0 

150  22  59.7 

-2 

32  414 

6.0 

202  28  57,6 

+  2 

7  42.3 

6.0 

224  47  24.4 

-»^3 

53  21.9 

65 

157  42  51-3 

I 

58  3-2 

6.5 

209  21  23.9 

2 

40  45.8 

6.5 

231  32  41.7 

4 

17  1-9 

7.0 

164  57  36.6 

I 

21  51.5 

7.0 

216  7  22.5 

3 

II  2.4 

7.0 

238  II  220 

4 

36  49.8 

7  5 

172  6  54.3 

0 

44  46.8 

75 

222  47  10.2 

3 

38  14.8 

75 

244  43  42.8 

4 

52  41  4 

8.0 

179  10  33-8 

-0 

7  27.8 

8.0 

229  21  8.2 

4 

2  97 

8.0 

251  10  6.8 

5 

4  360 

8-5 

186  8  33.6 

-♦•  0 

29  29.4 

8.5 

235  49  41  I 

+  4 

22  37  5 

8.5 

257  31  0.7 

+  5 

12  35  7 

9.0 

193  0  59  7 

I 

5  32.0 

9.0 

242  13  15  3 

4 

39  31  9 

9.0 

263  46  53  9 

5 

16  44  7 

9.5 

199  48  4.0 

I 

40  10.7 

95 

248  32  18.1 

4 

52  49  2 

95 

269  58  17.5 

5 

17  89 

lO.O 

206  30  3.1 

2 

12  59.8 

lO.O 

254  47  17  I 

5 

2  27.8 

lO.O 

276  5  43  7 

5 

13  556 

10.5 

213  7  i6.i 

2 

43  36.8 

10.5 

260  58  39.2 

5 

8  280 

10.5 

282  9  44.6 

5 

7  13.0  t 

1 1.0 

219  40  3.5 

+  3 

II  42.5 

II.O 

267  6  50.0 

+  5 

10  51.8 

II.O 

288  10  52.4 

+  4 

57  10.2  • 

11.5 

226  8  46.3 

3 

37  06 

II.5 

273  12  14. 1 

5 

9  42  9 

115 

294  9  38.3 

4 

43  57  0 

12.0 

232  33  45  2 

3 

59  17.8 

12.0 

279  15  14.2 

5 

5  6.1 

12.0 

300  6  32.4 

4 

27  43  8 

12-5 

238  55  19.6 

4 

18  23.3 

12.5 

285  16  1 1.4 

4 

57  7.8 

12.5 

306  2  3.0 

4 

8  42.0 

130 

245  13  47.1 

4 

34  8.5 

130 

291  15  24.7 

4  45  55-6 1 

130 

311  56  37  I 

3 

47  36 

135 

251  29  23.4 

+  4 

46  27.2 

13.5 

297  13  11.7 

+  4 

31  38.3 

135 

317  50  399 

+  3 

23  15 

14.0 

257  42  22.6 

4 

55  155 

14.0 

303  9  48  6 

4 

14  26.1 

14  0 

323  44  34.6 

2 

56  49.6 

M-5 

263  52  56.6 

5 

0  31.8 

14.5 

309  5  30.6 

3 

54  30.5 

145 

329  38  42  9 

2 

28  42  9 

15.0 

270  I  15.4 

5 

2  16.4 

15.0 

315  0  31.6 

3 

32  43 

150 

335  33  24.6 

I 

58  57  4 

15.5 

276  7  27.7 

5 

0  31.8 

15.5 

•  320  55  5.2 

3 

7  21.4 

155 

341  28  58.0 

I 

27  50.1  ^ 

16.0 

282  II  41.3 

+  4 

55  22.3 

16.0 

326  49  25.1 

+  2 

40  36.7 

16.0 

347  25  402 

•♦-o 

55  39  I  ' 

16.5 

288  14  3.7 

4 

46  54.2 

16.5 

332  43  45  2 

2 

12  6.4 

16.5 

353  23  46  8 

-♦•  0 

22  43  7 

17.0 

294  14  41.8 

4 

35  156 

17.0 

338  38  19  6 

I 

42  75 

17.0 

359  23  32.6 

-0 

10  36.1  ■ 

175 

300  13  43.9 

4 

20  36.2 

17.5 

344  33  23.5 

I 

10  57.7 

175 

5  25  11.6 

0 

43  594  , 

18.0 

306  II  18.7 

4 

3  71 

18.0 

350  29  13  3 

0 

38  556 

18.0 

II  28  57.2 

I 

17  44  , 

18.5 

312  7  36.6 

+  3 

43  0.7 

18.5 

356  26  6.9 

+  0 

6  20.3 

18.5 

17  35  2.6 

- 1 

49  289 

19.0 

318  2  49-9 

3 

20  30.9 

19.0 

2  24  23.9 

-0 

26  28  6 

19.0 

23  43  41 0 

2 

20  50.7 

195 

323  57  132 

2 

55  52.2 

195 

8  24  25.7 

0 

59  II  2 

195 

29  55  5  5 

2 

50  47.1 

20.0 

329  51  3  7 

2 

29  19.5 

20.0 

14  26  35.4 

I 

31  27.1 

20.0 

36  9  298 

3 

18  55  7 

20.5 

335  44  41.2 

2 

I  8.9 

20.5 

20  31  18.0 

2 

2  55  6 

20.5 

42  27  7.5 

3 

44  54  2  . 

21.0 

341  38  28.4 

+ 1 

31  36.5 

21.0 

26  39  0.1 

-2 

33  157 

21  0 

48  48  12.6 

-4 

8  20  9  1 

21.5 

347  32  509 

I 

0  59  3 

21.5 

32  50  9  5 

3 

2  6.3 

215 

55  12  598 

4 

28  54  9 

22.0 

353  28  17.6 

+  0 

29  34  5 

22.0 

39  5  15-3 

3 

29  56 

22  0 

61  41  43  4 

*4 

46  16.2 

22.5 

359  25  19.5 

~o 

2  20.3 

22.5 

45  24  47.4 

3 

53  51.6 

225 

68  14  37.2 

5 

0  5.9 

23.0 

5  24  30  3 

0 

34  26.9 

23.0 

51  49  145 

4 

16  25 

23.0 

74  51  54  5 

5 

10  6.6  ! 

23-5 

II  26  26.0 

-  I 

6  26.8 

23.5 

58  19  3.9 

-4 

35  159 

23.5 

81  33  47  I 

-5 

16  2.7  ' 

24.0 

17  31  441 

I 

38  0.3 

24.0 

64  54  40.8 

4 

51  9  7 

24.0 

88  20  24.7 

5 

17  40.8 

24.5 

23  41  3.1 

2 

8  47.1 

245 

71  36  27.3 

5 

3  22.3 

245 

95  II  541 

5 

14  50.5 

25.0 

29  55  16 

2 

38  25.8 

25.0 

78  24  40.4 

5 

II  330 

230 

102  8  186 

5 

7  244  ' 

255 

36  14  17.8 

3 

6  34.0 

255 

85  19  30.8 

5 

15  22.9 

255 

109  9  369 

4 

55  «9  3  1 

26.0 

42  39  28.0 

-3 

32  47.8 

26.0 

92  21  1.6 

-5 

14  35  7 

260 

'  116  15  42. z 

-4 

38  366  1 

26.5 

49  II  51 

3 

56  42.2 

26.5 

99  29  6.5 

5 

8  586 

26.5 

123  26  21  3 

4 

17  22  0 

27.0 

55  49  37  4 

4 

17  51  4 

27.0 

106  43  29.5 

4 

58  23.6 

27.0 

;    130  41  14.7 

3 

51  510 

27.5 

62  35  27.3 

4 

35  49.0 

27.5 

"4  3  432 

4 

42  489 

275 

.    137  59  55 " 

3 

22  199 

28.0 

69  28  48.6 

4 

50  8.4 

28.0 

Z2I  29  90 

4 

22  19.8 

28.0 

145  21  478 

2 

49  152  1 

28.5 

76  29  45  I 

-5 

0  24.2 

28.5 

128  58  57.4 

-3 

57  9  5 

28.5 

152  46  1 1.6 

-  2 

13   90 

29.0 

83  38  9.2 

5 

6  12.8 

29.0 

136  32  9.1 

3  27  39  6 

290 

160  12  18.5 

I 

34  39  4 

295 

90  53  406 

5 

7  142 

295 

144  7  37  I 

2 

54  20.4 

29.5 

167  39  15.5 

0 

54  29  0 

30.0 

98  15  448 

5 

3  137 

300 

151  44  8.6 

2 

17  49.6 

30.0 

175  6  5.9 

-0 

13  239  i 

30.5 

105  43  34  3 

4  54  2.4 

30.5 

159  20  28.5 

Z 

38  51-2 

30.5 

182  31  51  I 

•♦-O 

27  48.0 

310 

113  16  8.9 

-4 

39  39  6 

310 

166  55  21.7 

-0 

58  13.6 

310 

189  55  32  5 

+  I 

8  19  5 

315 

120  52  17.6 

-4 

20  13.8 

31.5 

174  27  36.8 

-0 

16  47-3 

315 

1  197  16  14.3 

4  I 

47  25  I 

•  • 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

APRIL.       1 

Day 

MAY. 

Day 

JUNE. 

of 

Month. 

of 
Month. 

of 
Month. ' 

True  Longitude. 

- 
•   •   •• 

Latitude. 

True  Longitude 
•      •• 

Latitude. 

True  Longitude. 

Latitude. 

0   »   •• 

•          w 

e        #» 

I  o 

204  33 

45 

+  2  24  23.3 

Z.o 

240  47  32.0 

4.  A 

38  4-2 

I.O 

288   2  44.2 

4  4  36  10.7 

>-5 

211  45 

16.9 

2  58  38  I 

X.5 

247  33  588 

51  586 

X5 

294  Z5  Z5.0 

4  2X  19.9 

1    2° 

218  52 

12.8 

3  29  39.2 

2.0 

254  X5  ox 

I  40.5 

2.0 

300  23  48.0 

4  3  34.8 

2.5 

225  53 

21.7 

3  57  31 

25 

260  50  28.2 

7  I2.I 

2-5 

306  28  44.7 

3  43  1x8 

30 

232  48 

22.0 

4  20  32.7 

30 

267  20  22.9 

8  39  5 

30 

312  30  30.8 

3  20  28.0 

3  5 

239  37 

I.I 

+  4  39  57-2 

35 

273  44  50  9 

•¥  5 

6  Z18 

35 

3z8  29  360 

+  2  55  39.9 

4.0 

246  19 

15.0 

4  55  "4 

40 

280  4  5.6 

0  06 

40 

324  26  332 

2  29  4.0 

4-5 

252  55 

78 

5  6  14.6 

45 

286  18  26.4 

50  Z87 

45 

330  21  58.5 

2   0  57.0 

50 

259  24 

51. 1 

5  X3  lo.i 

5.0 

292  28  17.4 

37  20.4 

50 

336  16  29.9 

X  3x  35  2 

55 

265  48 

42.6 

5  16  4.2 

5-5 

298  34  7-3 

21  20.3 

5-5, 

342  10  47  I 

I    I  14.9 

6.0 

272  7 

5.8 

-^5  15  5  5 

6.0 

304  36  28.5 

•t  4 

2  33  4 

6.0  ' 

348  5  308 

4  0  30  Z2.4 

6.5 

278  20 

28.3 

5  zo  24. z 

6.5 

310  35  56.Z 

41  14.8 

65 

354  X  22.4 

-0   I  Z5.4 

70 

284  29 

21.2 

5  2  11.4 

7.0 

316  33  7.2 

17  396 

7.0 

359  59  2.8 

0  32  51 5 

75 

290  34 

18.0 

4  50  39  3 

75 

322  28  40.7 

2 

52  2.7 

7  5 

5  59  12.Z 

I  4  z8o 

8.0 

296  35 

541 

4  36  0.4 

80 

328  23  16.  z 

2 

24  39  3 

8.0 

12   2  28.9 

I  35  X58 

85 

302  34 

456 

+  4  18  27.4 

85 

334  X7  32.7 

■*-  1 

55  45  0 

8.5 

z8  9  29.6 

-25  25.5 

9.0 

308  31 

29.1 

3  58  13  3 

9.0 

340  Z2   9.8 

I 

25  35X 

9.0 

24  20  47.3 

2  34  26.  z 

95 

314  26 

40.9 

3  35  31.5 

95 

346  7  45-9 

0 

54  25.6 

95 

30  36  5Z.O 

3  X  55.5 

xo.o 

320  20 

56.5 

3  xo  35.6 

lO.O 

352  4  57.7 

■♦  0 

22  33  4 

zoo 

36  58   4.9 

3  27  30.6 

10.5 

326  14 

50.2 

2  43  39  8 

105 

358  4  X9.9 

-  0 

9  43  4 

Z0.5 

43  24  47  2 

3  50  47  7 

II.O 

332  8 

547 

+  2  14  59.0 

II  0 

4  6  24.6 

-0 

42  6.3 

zz.o 

49  57  9  4 

-4  zz  22.7 

II.5 

338  3 

41. 1 

I  44  48  8 

X1.5 

10  z  I  40.8 

Z 

14  Z5.2 

II.5 

56  35  X56 

4  28  51.4 

X2.0 

343  59 

38.2 

'   I  13  25.6 

Z2.0 

16  20  34.0 

z 

45  48  9 

12.0 

63  Z9  Z.9 

4  42  5x1 

"5 

349  57 

12.5 

0  41  6.9 

12.5 

22  33  25  5 

2 

z6  25.  z 

12.5 

70  8  16.2 

4  53  0.4 

13.0 

355  56  47  5 

+  0  8  11.5 

130 

28  50  31.8 

2 

45  40  2 

X30 

77  2  38.3 

4  59  X.2 

135 

I  58 

444 

-0  25  0.7 

X35 

35  X2  4.3 

-3 

Z3  zo.i 

X35 

84  z  40.4 

-  5  0  38.6 

14.0 

8  3 

21.6 

0  58  8.7 

14.0 

41  38  9-4 

3 

38  302 

Z4.0 

9x  4  48.3 

4  57  43  0  1 

M5 

14  10 

542 

X  30  50.5 

X4-5 

48  8  47.7 

X  15.9 

X4-5 

98  zz  22.0 

4  50  9  9 

1   15.0 

i   20  21 

34-6 

2  2  43.1 

150 

54  43  54.7 

21  3.4 

150 

Z05  20  38.4 

4  38  x.o 

1   15.5 

1   26  35 

32.5 

2  33  22.9 

15-5 

61  23  20.5 

37  30  4 

X55 

ZZ2  31  52.5 

4  2Z  242 

16.0 

32  52 

54.4 

-32  25.9 

160 

68  6  50.6 

—  4 

50  Z6.4 

z6.o 

ZZ9  44  Z9  4 

-40  33  7 

165 

39  13 

44-8 

3  29  28.2 

16.5 

74  54  5  9 

59  4  1 

16.5 

Z26  57  Z6.2 

3  35  49  8  1 

17.0 

45  38 

55 

3  54  6.x 

17.0 

81  44  45-3 

3  39  4 

17.0 

1  X34  zo  3.7 

3  7  37  6 

175 

52  5 

56.3 

4  X5  56.9 

X75 

88  38  23.9 

3  525 

X75 

■  Z4Z  22  7.3 

2  36  26.5 

,   18.0 

58  37 

15.6 

4  34  39  2 

18.0 

95  34  36.9 

59  380 

z8.o 

X48  32  57  8 

2  2  49.7  i 

18.5 

65  12 

05 

-4  49  53-5 

18.5 

Z02  32  38.8 

—  4 

50  55  5 

X8.5 

Z55  42  II. 8 

-  z  27  22.3 

1   19.0 

71  50 

6.9 

5  I  22.5 

19.0 

X09  33  5  4 

37  49  5 

Z9.0 

162  49  3Z.8 

0  50  407 

1   195 

78  31 

30.0 

5  8  51.3 

X9.5 

1x6  34  33.9 

20  29.4 

X95 

X69  54  45-2 

-0  13  21.7 

'   200 

85  16 

52 

5  12  8.1 

20.0 

X23  37  38 

59  9  3 

20.0 

Z76  57  43.6 

+  0  23  58.6 

20.5 

92  3 

476 

5  II  46 

20.5 

130  40  17.8 

3 

34  8.0 

20.5 

Z83  58  22.3 

I  0  44.6  1 

'   21.0 

98  54 

320 

-5  5  35.7 

21.0 

!  X37  44  z.o 

-3 

5  47  9 

2Z.O 

Z90  56  38.8 

+  z  36  23.Z  1 

215 

105  48 

133 

4  55  40  6 

21.5 

Z44  48  z.o 

2 

34  35  4 

2x5 

X97  52  3x9 

2  10  22.8 

220 

112  44 

461 

4  4X  22.4 

220 

15X  52  77 

2 

0  59.6 

22.0 

204  46  0.9 

2  42  Z4.9 

22  5 

119  44 

45 

4  22  48.5 

22.5 

;  X58  56  12.3 

z 

25  32.4 

22.5 

2ZZ  37   4.7 

3  xz  33.6 

j   230 

126  46 

14 

4  0  Z0.8 

23.0 

1  166  0  68 

0 

48  47  5 

230 

2z8  25  4Z.3 

3  37.56.x 

235 

133  50 

284 

-  3  33  45  8 

235 

1  X73  3  43.2 

-0 

II  200 

235 

225  xz  47.3 

4  4  z  3.0 

24.0 

140  57 

14.9 

3  3  54  5 

24.0 

z8o  6  52.2 

-♦•o 

26  14.3 

24.0 

23X  55  X7.6 

4  20  38.4 

245 

148  6 

7-7 

2  31  2.6 

245 

187  9  23.2 

z 

3  X94 

245 

238  36  5-8 

4  36  30  0 

23.0 

,  155  16 

503 

X  55  40  0 

25.0 

;  194  IX  3  4 

z 

39  20.1 

25.0 

245  Z4  4.2 

4  48  29.5 

255 

'  162  29 

2.2 

I  18  20.6 

255 

201  II  37.2 

2 

13  42  4 

25.5 

25  X  49  4.4 

4  56  31  9 

26.0 

169  42 

19.1 

-  0  39  41  6 

26.0 

208  10  46.6 

+  2 

45  54  6 

26.0 

I  258  20  57.8 

^50  36.3 

265 

'  176  56 

12.4 

-  0  0  22.6 

26.5 

215  8  II. z 

3 

X5  27.5 

26.5 

264  49  36.0 

5  0  45  X 

270 

184  10 

9  5 

>o  38  552 

27.0 

222   3  28.3 

3  4X  55  7 

27.0 

27Z  14  52.0 

4  57  3  9 

27.5 

191  23 

34.3 

I  17  30.1 

27.5 

228  56  Z4.4 

4  58-0 

275 

277  36  40,8 

4  49  4x4 

28  0 

198  35 

47  9 

X  54  4x7 

28.0 

;   235  46  5.0 

24  17.2 

28.0 

283  54  596 

4  38  48.8 

285 

205  46 

99 

4>  2  29  52  0 

28.5 

1   242  32  36.7 

4  4 

39  41  X 

28.5 

290  9  48.7 

+  4  24  39  3 

290 

212  53 

59  7 

3  2  26  2 

29.0 

249  15  27.8 

51  2.5 

29.0 

296  21  Z2.0 

4  7  28.2 

295 

.  219  58 

376 

•       3  3X  54  4 

29  5 

255  54  194 

58  X8.4 

295 

302  29  Z7.Z 

3  47  3X  7 

yyo 

226  59 

268 

3  57  5x  8 

30.0 

1  262  28  564 

X  30.2 

300 

308  34  X5.5 

3  25  70  , 

305 

233  55 

542 

4  X9  59  4 

30.5 

268  59  S.z 

0  43  3 

30.5 

.  314  36  22.6 

3  0  3Z.8 

3x0 

240  47 

32.0 

M  38  4-2 

3X.O 

(  275  24  49.0 

•t-4 

56  6.6 

3Z.O 

320  35  57  6 

+  2  34  4.Z 

315 

247  33 

1 

58.8 

♦  4  51  58.6 

3X.5 

281  45  59.2 

+  4  47  5x3 

315 

326  33  23.5 

♦  2  6  2.0 
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FOR  GREENWICH  MEAN  NOON  AND 

>  MIDNIGHT. 

Day 

of 

Month. 

JULY, 

Day 

of 

Month. 

AUGUST. 

Day 

of 
Month 

SEPTEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude 

Latitude. 

I.O 

1-5 

2.0 

2-5 
30 

0      '      " 
320  35  57.6 
326  33  23.5 
332  29     7.3 
338  23  38.8 
344  17  307 

0 

+  2 
2 

I 
I 
0 

34  4-1 
6     2.0 

36  43.2 

6  25.7 

35  26.7 

1.0 

1.5 
2.0 

2.5 
3.0 

0      *      •• 

4  26     4.7 
10  21  38.8 
16  19     4.1 
22  18  56.5 
28  21  52.8 

0 

-  I 
I 

2 
2 

3 

22  59.6 

53  405 

23  17.8 

51  33  3 

18     8.7 

1.0 

15 
2.0 

25 

3.0 

49  31  370 

55  47  139 
62     7  37  I 

68  33  15.0 
75     4  33  3 

0 

-4 
4 
5 
5 
5 

38 
53 
4 
13 
17 

96 

147 

58.0 

36 
162 

35 
4.0 

4-5 
50 
5-5 

350  II  18.3 

356     5  39- 1 
2     I   12.0 

7  58  37-4 
13  58  35  9 

+  0 

-0 

0 

I 

I 

4     34 
27  26.6 

58  46.1 
29  37-6 

59  43  2 

35 
4.0 

4.5 
50 
55 

34  28  30.3 
40  39  25.6 

46  55  147 
53  16  31.1 

59  43  45  I 

-3 
4 
4 
4 
4 

42  45-3 
5     40 
24  45  6 
41  300 
54  57-6 

3.5 
40 

4-5 
50 

55 

81  41  55.1 

88  25  39  3 

95  15  58.3 
102  12  58.0 

109  16  36.4 

-5 

5 
5 
4 
4 

17 
13 
4 
51 
33 

21.9 
8.8 
27.6 
125 
22  2 

6.0 

6.5 
7.0 

7-5 
8.0 

20     I  48.0 
26    8  52.9 
32  20  28.8 

38  37  109 
44  59  29.9 

-2 
2 

3 
3 
4 

28  44.0 
56  20.8 
22  13.4 
46    0.7 
7  20.7 

6.0 

6.5 
7.0 

7.5 
8.0 

66  17  22.9 

72  57  44-6 

79  45     31 
86  39  23  2 

93  40  397 

-5 
5 
5 
5 
5 

4  48.6 

10  44  I 

12  26.9 

9  42.0 

2  17-9 

6.0 

65 
7.0 

7-5 
80 

116  26  42.3 

123  42  54  3 
131     4  40.4 

138  31   18.4 

146     I  56.4 

-4 
3 

3 

2 

2 

II 

44 
r3 
39 

I 

I  0 
19.4 

354 
14.6 

50.3 

8.5 
9.0 

9.5 

lO.O 

10.5 

51  27  52.0 
58     2  37.1 

64  43  57  3 
71  31  56.1 

78  26  27.9 

-4  25  51.2 

4  41     9-5 

4  52  53.5 

5  0  42.2 

5     4  170 

8.5 
9.0 

9-5 

lO.O 

105 

100  48  37.0 
108     2  48.1 
115  22  35-4 
122  47   10.9 
130  15  37-5 

-4 

4 
4 
3 
3 

50    7.7 

33  10.6 

II  32.3 
45  26.8 

15  15.8 

8.5 
9.0 

95 
10,0 

10.5 

153  35  340 
i6i   11     4.2 

168  47  15.8 

176  22  56.0 

183  56  53  3 

-  I 

-0 

+  0 

0 

I 

22 

40 

I 

43 
24 

2-5 

37-3 
353 
43-4 
556 

II.O 

II.5 

12.0 

12.5 
13.0 

85  27  163 

92  33  54  2 

99  45  46.0 

107     2     6.3 

114  22     2.3 

-5     3  22.3 

4  57  46  9 
4  47  25  6 

4  32  J9-4 
4  12  36.5 

II.O 

II.5 

12.0 

12.5 
130 

137  46  51.2 

145  19  434 
152  53     3.8 
160  25  43.2 
167  56  35.9 

-2 

2 

I 

0 

-0 

41  29.1 

4  43  6 

25  42.3 

45  12.3 

4     2.4 

II.O 

11.5 
12.0 

12.5 
130 

191  27  59.9 
198  55  146 
206  17  44  I 

213  34  44  5 
220  45  42.3 

+  2     4 

2  41 

3  15 

3  45 

4  II 

233 
22.4 
15.1 

309 
46.6 

13.5 

14.0 

14.5 
150 

155 

121  44  36.4 
129     8  47.8 
136  33  36.0 
143  58     2.5 
151  21  13.1 

-3 

3 

2 

2 

I 

48  32.9 
20  31.7 

49  2.7 
14  41.2 
38     6.9 

13.5 

14.0 

145 
15.0 

15.5 

175  24  42.2 
182  49     9.9 
190    9  15.9 
197  24  26.3 
204  34  16.6 

+  0 

I 
I 
2 
3 

36  58.2 
17     2.7 

55  27.9 

31  35.5 

4  53.3 

135 
14.0 

14-5 
15.0 

155 

227  50  14.9 

234  48     92 
241  39  21.7 

248  23  57-3 
255     2     7.9 

+  4 
4 
5 
5 
5 

33 
51 

4 
13 
17 

46.4 
21. 1 
27.4 

7  3 
26.3 

16.0 

16.5 

17.0 

175 

18.0 

158  42  20.0 
166     0  42.5 
173  15  48.0 
180  27  12.0 

187  34  37-5 

-  I 

-  0 
+  0 

0 

I 

0     2.0 

21     93 
17  48.6 

56  1 1.4 
33  21.3 

16.0 

16.5 

17.0 

175 

18.0 

211  38  31.5 

218  37     3.4 
225  29  52.2 
232  17     3.2 
238  58  46.9 

+  3 

4 
4 
4 
4 

34  54.6 
I   18.9 

23  515 
42  22.3 

56  45  9 

16.0 

16.5 
17.0 

17.5 
18.0 

561  34  II. I 
268    0  29.3 
274  21  28.0 
280  37  35.6 
286  49  21 5 

+  5  17  33  4 
5  13  39  5 
5     5  57.5 
4  54  413 
4  40     5-8 

18.5 

19.0 
195 

20.0 
20.5 

194  37  540 
201  36  57.0 

208  31  46.6 

215  22  26.8 

222    9     3.6 

-♦■2 

2 

3 
3 
4 

8  44- 1 
41  49.8 

12  12.5 

39  30.5 
3  26.0 

18.5 

19.0 

195 

20.0 
20.5 

245  35  17  3 
252    6  51.3 

258  33  47  I 
264  56  24.1 

271   15     2.3 

+  5 
5 
5 
5 
5 

7     0.8 
13     86 

15   137 
13  22.7 

7  44-3 

18.5 
19.0 

195 
20.0 

20.5 

292  57  158 
299     I  487 
305     3  30.1 
311     2  48.5 
317     0  11.6 

+  4 

4 
3 

3 

2 

22 

I 

38 

13 
46 

26.3 
58.6 
59.0 

44.1 
307 

21.0 
21-5 

22.0 
22.5 
23.0 

228  51  44.5 
235  30  37  9 
242     5  52.5 
248  37  36.6 
255     5  577 

+  4 
4 
4 
5 
5 

23  45  2 
40  18. 1 

52  57-9 
I  41.0 
6  27.0 

21.0 

21.5 

22.0 
22.5 
23.0 

277  30     1.8 
283  41  41.5 
289  50  20.3 
295  56  16.4 
301  59  47.0 

•1-4  58  28.8 

4  45  47  9 
4  29  54  6 
4  II     32 
3  49  28  9 

2I.O 
215 
22.0 
22  5 
23.0 

322  56     5.3 
328  50  54.1 

334  45     I  2 
340  38  47  8 

346  32  33.8 

+  2 
I 
I 
0 

+  0 

17 
47 
15 
43 
II 

36.2 

18.3 

55.3 

459 
90 

235 

24.0 

245 

25.0 

255 

261  31     3.0 
267  52  58.6 
274  II  50.5 
280  27  43.8 
286  40  44.0 

+  5 
5 

4 
4 
4 

7  183 

4  19  8 

57  389 

47  25  4 

33  507 

235 

24.0 

245 

25.0 

25.5 

308     I     8.6 

314     0  371 
319  58  28  I 

325  54  56.9 
331  50  192 

+  3 
2 

2 

2 

I 

25  27.9 

59  17  I 
31   144 

I  38.1 
30  47  I 

235 
24  0 

245 
250 

255 

352  26  37.7 

358  21   17.0 

4  16  48.0 

10  13  26.6 

16  II  28.0 

-0 
0 

I 
I 
2 

21 

54 
26 

57 
27 

360 

93 

113 
22  2 

22.0 

26.0 
26.5 
27.0 

27.5 

28.0 

292  50  57-3 
298  58  30.2 

305     3  30  6 
311     6     7.9 
317     6  33.3 

+  4 
3 
3 
3 
2 

17     8.4 

57  33-5 
35  225 
10  52.4 
44  21.1 

26.0 
26.5 
27.0 

27.5 

28.0 

337  44  50.7 
343  38  478 
349  32  27.7 
355  26     8.7 
I  20  10.4 

-»-o 

4  0 

-0 

0 

I 

59     06 

26  37.8 

6     17 

38  38.3 
10  52.8 

26.0 
26.5 
27.0 

275 
28.0 

22  II     7.3 
28  12  394 

34  16  19.5 
40  22  23.3 

46  31     7.1 

-2 
3 
3 

4 
4 

55 
22 

47 
9 

28 

51  3 

31  I 

30 

89 
318 

28.5 
29.0 

29.5 

30.0 

30.5 

323     5     0.3 

329     I  44-3 

334  57     3.6 
340  51   19.2 

346  44  54.0 

+  2 
I 
I 
0 

+  0 

i6x  7.5 
46  30.2 
15  48.2 
44  20.2 

12   25.0 

28.5 

29.0 

295 
30.0 

30.5 

7  M  53  4 
13  10  40.1 

19    7  54  6 
25     7     2.1 
31     8  293 

-  I 

2 
2 

3 
3 

42  26.2 
12  59.2 
42  134 
9  50.4 
35  32  4 

28.5 
29.0 

295 
300 

30.5 

52  42  48.0 

58  57  43-5 
65  16  12.0 

71   38  32.0 

78     5     29 

-  4  44  55  6 

4  58     5.0 

5  7  46  3 
5  13  468 

5  15  55  4 

310 
315 

352  38  14.0 
358  31  47.3 

-0 
-0 

19   38.8 
51    330 

31-0 

31.5 

37  12  44.5 
43  20  17.2 

-3 
-4 

59     13 
19  59.5 

31.0 
315 

84  36     3  4 
91  II  51. 1 

-5 
-5 

14 
8 

30 
23 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day 

OCTOBER             1 

Day 

NOVEMBER.           1 

Day 

DECEMBER. 

of 

of 

of 

.  Month. 

True  Lonieitade. 

LatUode. 

Month. 

,  Tma  Longitude. 

1          •      '     - 

Lai 

0 

titude. 

\0m 

Month. 

True  Longitude.  | 
0      •      •• 

Latitode. 

e        •       *> 

0 

t        m 

•      »     •• 

»     «f 

I.O 

84  36    3  4 

-5  14     30 

1.0 

135  30  402 

"2 

42     8.9 

1.0 

174 

21  14.7 

+  0 

51 

40.0 

15 

91 

II  51  I 

5    8     2.3 

1-5 

1      142  31   39.9 

2 

8  50  9 

15 

181 

26  48.8 

1 

28 

9  5 

2.0 

97  52  42.4 

4  57  48.5 

2.0 

X49  36  30.2 

I 

33  16.6 

2.0 

188 

33  42.9 

2 

3 

22.0 

25 

104 

38  51  2 

4  43  199 

25 

156  45     4.1 

0 

55  57-1 

25 

195 

41  41.8 

2 

36 

417 

30 

III 

30  28.3 

4  24  38  3 

3.0 

1     163  57     9  3 

-0 

17  27.4 

30 

202 

50  25.0 

3 

7 

35  3  1 

35 

118 

27  400 

-4     I  49  7 

35 

171   12  26.4 

+  0 

21  34  3 

35 

209 

59  26.9 

+  3 

35 

31.1  ' 

4.0 

125 

30  27.0 

3  35    4  7 

4.0 

178  30  29.0 

I 

0  27  5 

40 

1     217 

8  16.5 

4 

0 

0.9 

4  5 

152 

38  43.7 

3     4  39  5 

45 

185  50  43.5 

I 

38  29.6 

45 

1     224 

16  18.5 

4 

20 

40.8 

50 

139 

52  16.5 

2  30  56.8 

50 

193  12  28.1 

2 

14  58.1 

50 

231 

22  54.3 

4 

37 

12.1 

55 

147 

10  43.8 

I  54  24.2 

55 

200  34  54.5 

2 

49  "7 

55 

238 

27  23  4 

4  49 

21.2 

6.0 

154 

33  34  3 

-  I   15  36.2 

6.0 

207  57     9.0 

+  3 

20  31.6 

6.0 

245 

29     48 

+  4 

57 

0.6 

6.5 

162 

0     8.4 

-0  35  12.8 

65 

215  18  15.2 

3 

48  24.0 

6.5 

252 

27  19.3 

5 

0 

9.0 

7.0 

169 

29  36.9 

+  0    6     13 

7.0 

222  37  14.3 

4 

12  20.4 

7.0 

259 

21    30.4 

4 

58 

50.1 

7.5 

177 

z     3.2 

0  47  18.0 

75 

229  53     9.0 

4 

31  58.9 

75 

266 

IX     75 

4 

53 

137 

8.0 

184 

33  24.5 

I  27  47.9 

8.0 

237     5     6.1 

4  47     50 

8.0 

272 

55  45  5 

4 

43 

33  I 

8.5 

192 

5  33  J 

4  2     6  42.9 

8.5 

244  12  17.3 

+  4 

57  31  3 

8.5 

279 

35     6-2 

-^4 

30 

6.1 

9.0 

199 

36  20.8 

2   43    16.4 

9.0 

251   14     2.5 

5 

3   172 

9.0 

>     286 

8  59  6 

4 

13 

123 

95 

207 

4  39  I 

3  16  47.4 

9  5 

258     9  50-4 

5 

4  28.6 

9-5 

292 

37  23  I 

3 

53 

13.7 

10.0 

214 

29  24.1 

3  46  40  9 

lO.O 

264  59  19.7 

1 

5 

I  16.2 

10.0 

1     299 

0  21.9 

3 

30 

331 

10.5 

221 

49  37  3 

4  12  29.3 

105 

271  42  18.8 

,       4 

53  55- 1 

10.5 

1      305 

18     8.2 

3 

5 

335 

II.O 

229 

4  28.9 

+  4  33  529 

no 

278  18  46.0 

'    +4 

42  431 

II.O 

.     3" 

31     1.2 

+  2 

38 

377 

11.5 

236 

13  18.4 

4  50  40  3 

II.5 

284  48  49.1 

4 

28    0.1 

11.5 

317 

39  25.2 

2 

10 

78 

12.0 

243 

15  36.6 

5    2  46.4 

12.0 

291   12  43.5 

4 

10     7.0 

12.0 

323 

43  49-9 

I 

40 

248 

12.5 

250 

"     43 

5  10  13.0 

12.5 

297  30  52.2 

3 

49  25  2 

12.5 

329 

44  490 

I 

9 

49.2 

130 

256 

59  33  5 

5  13    7  5 

130 

303  43  43  5 

3 

26  15.6 

130 

335 

42  59.8 

0 

38 

40.0 

U5 

263 

41     59 

+  5  II  41.0 

135 

309  51  50.6 

+  3 

0  587 

135 

1     341 

39     II 

+  0 

7 

15.5 

14.0 

270 

15  52  4 

5     6     78 

14.0 

315  55  50.6 

2 

33  55  0 

14.0 

'     347 

55  34-4 

-0 

24 

6.6 

145 

276 

44  10.8 

4  56  44  3 

145 

321  56  22.6 

2 

5  23  2 

M5 

1     353  27  21.7 

0 

55 

9  5 

15.0 

283 

6  25.8 

4  43  47  9 

15.0 

327  54     76 

I 

35  41  6 

15.0 

359 

21     5.6 

^  * 

25 

36.6 

155 

289 

23     65 

,       4  27  37.1 

155 

333  49  47  4 

I 

5    8.4 

155 

5 

15  28.3 

55 

II. I 

16.0 

295 

34  46  0 

•«-4     8  302 

16.0 

339  44     3-7 

+  0 

34    08 

16.0 

1       II 

II   11.4 

—  2 

23 

36.9 

165 

301 

41  59  7 

3  46  45  5 

165 

345  37  37  4 

+  0 

2  362 

16.5 

'       17 

8  54.1 

50  370  l| 

17.0 

307 

45  24.4 

3  22  41.3 

17.0 

351   31     8.5 

-0 

28  48.5 

17.0 

23 

9  140 

15 

54  3 

175 

313 

45  381 

2  56  35.2 

175 

357  25  15.4 

0 

59  55  9 

17.5 

29 

12  45.8 

39 

11.6 

18.0 

319  43  18.4 

2    28    45.0 

180 

3  20  33.4 

1       I 

30  28.7 

18.0 

35 

20    06 

0 

10.8 

185 

325 

39     2.2 

'    +  1  59  27.9 

18.5 

9  17  35  6 

-2 

0     8.8 

185 

41 

31  24.6 

-  4 

18 

34.2 

1      190 

331 

33  25.2 

I  29     1.6 

19.0 

15  i6  52.0 

2 

28  38.0 

19.0 

47 

47  19  8 

34 

3.9 

.      195 

337 

27     1.8 

0  57  43  4 

19.5 

21   18  487 

2 

55  37  4 

195 

1       54 

8     2.3 

46 

22.1 

1        2U.O 

343 

2o  238 

+  0  25  51.0 

20.0 

27  23  47.8 

20  48.1 

200 

60 

33  41  8 

55 

12-7 

!    20.5 

349 

14     I.I 

-0     6  17.6 

20.5 

33  32     7  5 

43  505 

20.5 

1      ^7 

4  22.1 

0 

20.4 

'        21.0 

355 

8  21. 1 

-0  38  238 

21.0 

39  44     II 

-  4 

4  25.7 

21.0 

1    V 

39  59  8 

—  5 

I 

32.6 

21.5 

I 

3  482 

I   10     9.0 

21  5 

45  59  37-9 

22  153 

21.5 

'     80 

20  25.0 

58 

39.4 

22  0 

7 

0  446 

I  41   137 

22  0 

52  19     1.8 

37     1-2 

220 

1    87 

5  22.0 

51 

344 

22  5 

12 

59  29  2 

2  II   18.5 

22.5 

58  42   13.1 

48  27  2 

22.5 

1       93 

54  29.2 

4  40 

157 

23.0 

19 

0  18.5 

2  40     3  5 

23.0 

65     9    7-7 

56  18.5 

23.0 

100 

47  20.5 

24 

46.4 

235 

25 

3  26.0 

-3     7     90 

235 

71  39  380 

-  5 

0  23  3 

235 

107 

43  26.2 

—  4 

5 

14.4 

24.0 

31 

9     30 

3  32   15  2 

24.0 

78  13  336 

0  31  8 

240 

114 

42  154 

41 

532 

245 

37 

17  18.7 

3  55     3  I 

245 

84  50  42.0 

A 

56  384 

245 

121 

43  157 

15 

15 

250 

43 

28  20.3 

4   15  M4 

250 

91  30  494 

48  408 

25.0 

128 

45  55  5 

45 

24 

255 

49 

42   12.6 

4  32  316 

255 

98  13  417 

36  40  5 

255 

!   ^35 

49  45  2 

12 

236 

1        260 

55 

59     0.0 

-  4  46  38.5 

26.0 

104  59     5.2 

—  4 

20  42.8 

26.0 

142 

54   184 

—  I 

37 

36.5 

1        26.5 

62 

18  45.7 

4  57  21.3 

26.5 

III  46  472 

0  57  4 

26.5 

;    149 

59  119 

I 

144  1 

27.0 

68 

41   324 

5     4  27.3 

27.0 

118  36  37  3 

3 

37  3*^  0 

27.0 

■    157 

4     6.1 

-0 

23 

53-2  1 

275 

75 

7  232 

I       5     7  46.4 

275 

125  28  266 

3 

II     2.0 

27.5 

164 

8  46.1 

-*■  0 

13 

5"  7  ' 

2K0 

81 

36  21.2 

,       5     7  108 

280 

132  22     9.2 

2 

41  299 

28.0 

171 

12  59  9 

0 

51 

20.8  ■ 

2H5 

88 

8  307 

-  5     2  35  5 

28.5 

139  17  403 

-2 

9  26.2 

28.5 

'    178 

16  38.2 

^  I 

28 

14 

i      2t)  0 

94 

43  560 

4  53  58  3 

29.0 

146  14  57.6 

z 

35  17.6 

290 

185 

19  34  2 

2 

3 

180 

2g5 

lOI 

22  42  9 

4  41   197 

295 

153  13  59  5 

0 

59  34  0 

295 

192 

21  41.9 

2 

36  37  7    1 

300 

108 

4  57  5 

:       424438 

30.0 

i6o  14  44  3 

-0 

22  473 

30.0 

199 

22  56.0 

3 

7 

30  5  , 

305 

"4 

50  46  5 

1       4     4  182 

305 

167  17  108 

+  0 

14  29.1 

30.5 

206 

23   10  2 

3 

35 

28.8 

1 

310 

121 

40  164 

-3  40  135 

310 

174  21  14.7 

+  0 

51  40.0 

310 

213 

22  17.6 

■»-4 

0 

2^' 

315 

128 

33  32  9 

-3  12  44  I 

l__ 

315 

>     181  26  48.8 

1 

>  I 

28     9.5 

3:5 

220 

20     8.8 

+  4 

21 

8.2 

1 
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MOON,  1904. 


GREENWICH  MEAN  NOON. 

Date. 

MOON'S     EQUATOR. 

r' 

ft 

d 

• 

1 

J 

ft' 

Inclination 
to  the 

Ascending 
Node  on  Earth's 

Ascending 

Mean  Longi* 
tude  of  the 

Mean  Longitude 
of  Moon's 

Moon's 

Mean 

Motion  of 

Equator  to 

XHoue  on 
Rarth'fi 

Moon's  Perigee. 

Ascending  Node. 

Mean 

Solar 

Moon 

in  Mean 

Longitude. 

Equator. 

AscendinjB  Node 
on  Eckptic. 

Equator. 

Daily  Motion, 
+  6'.6a4 

Daily  Motion, 
—  3'.i77 

Longitude. 

Days. 

0        » 

e           f 

0         t 

e          r 

0         f 

0        t 

e          * 

Jan.     O 

24  55-7 

I     45.8 

0     6.9 

136    58.6 

181    52.1 

67   59.1 

O.I 

I     19.06 

lO 

24  55-7 

I   15-8 

0     5.0 

138        5.4 

181    20.3 

199   44.9 

0.2 

2     38.12 

20 

24  55-7 

0  45.8 

0     3.0 

139    12.2 

180   48.5 

331    30.7 

0.3 

3   57.18 

30 

24  55-7 

0  15.8 

0     I.O 

140    19.1 

180    16.8 

103    16.6 

0.4 

5   16.23 

Feb.    9 

24  55.7 

359  45-9 

359  59.0 

141    25.9 

179    45.0 

235      2.4 

0.5 
0.6 

6  35.29 

7  54.35 

19 

24  55-7 

359  15-9 

35957.1 

142    32.7 

179    13.3 

6  48.3 

0.7 

9   13.41 

1           29 

24  55-6 

358  45.9 

359  55.1 

143    39.6 

178    41.6 

138  34.1 

0.8 

10   32.47 

:  Mar.  10 

24  55-6 

358  15-9 

359  53.2 

144   46.4 

178      9.8 

270  19.9 

0.9 

II    51-53 

20 

24  55-6 

357  45-9 

35951.2 

145    53.2 

177    38.1 

•42     5-8 

1.0 

m0              *^  m^ 

13  10.58 

30 

1 

24  55.6 

357  15-9 

359  49.3 

147      O.I 

177      6.3 

173  51.6 

2.0 

26  21.17 

1 

Apr.    9 

24  55.6 

356  45-9 

359  47.4 

148       7.9 

176  34-4 

305  37.5 

3.0 
4.0 

5-0 
6.0 

39   31.75 

19 

24  55.5 

356  15.9 

359  45-5 

149    13.8 

176     2.6 

77  23.3 

52  42*33 
65  52.92 

79     3.50 

29 

24  55-4 

355  45-9 

359  43.6 

150    20.7 

175  30.8 

209     9. 1 

May    9 

24  55-3 

355  15-9 

35941.7 

151    27.5 

174  59- 1 

340  55.0 

^^•m  ^^ 

19 

24  55.3 

354  45-8 

359  39.8 

152    34.3 

174  27.3 

112  40.8 

7.0 
8.0 

92   14.09 
105  24.67 

29 

24  55-2 

354  15-8  '35937.9 

153    41.2 

173  55-5 

244  26.6 

9.0 

n8   35.25 

June    8 

24  55- 1 

353  45-8  ,  359  35-9 

154   48.0 

173  23.8 

16  12.5 

10,0 

131   45.84 

18 

24  55-0 

353  158    359  33-9 

155  54-9 

172  52.0 

147  58.3 

Hours. 

• 

28 

24  54-9 

352  45-8 

359  32.0 

157     1.7 

172  20.2 

279  44.2 

I 

0   32.94 

July    8 

24  54.8 

352  15-8 

359  30.0 

158     8.6 

171  48.5 

51  30.0 

2 

3 

I       5.88 
I     38.82 

18 

24  54-8 

351  45-8 

359  28.0 

159  15-4 

171   16.6 

183  15.8 

4 
5 

2    11.76 
2    44.70 

28 

24  54-7 

351  15-8 

35926.1 

160  22.2 

170  44.8 

315     1.7 

Aug.    7 

24  54-5 

350  45-8 

359  24.2 

161  29.1 

170  13.0 

86  47.5 

6 

3   17.65 

17 

24  54-4 

350  15-8 

359  22.3 

162  35.9 

169  41.3 

218  33.4 

7 
0 

3   50-59 

27 

24  54-2 

349  45-7 

359  20.3 

163  42.7 

169    9.5 

350  19.2 

8 
9 

4  23-53 
4   56.47 

Sept.  6 

24  54.0 

349  15.7 

359  18.4 

164  49.6 

168  37.7 

122     5.0 

10 

5  29.41 

16 

24  53-9 

348  45.6 

359  16.5 

165  56.4 

168     6.0 

253  50.9 

II 

6     2.35 

26 

24  53.7 

348  15-6 

359  14.6 

167     3.3 

167  34,2 

25  36.7 

12 

6  35.29 

Oct.    6 

24  53-5 

347  45-5 

359  12.7 

168    lO.I 

167     2.4 

157  22.6 

13 

7     8.23 

16 

24  53-4 

347  15-5 

359  10.8 

169  17.0 

166  30.7 

289     8.4 

14 
15 

7  41.17 

8  14  II 

26 

24  53-3 

346  45-5 

359    8.9 

170  23.8 

165  58.9 

60  54.2 

n0 

16 

8  47.06 

Nov.   5 

24  53-1 

346  15.4 

359   6.9 

171  30.6 

165  27.1 

192  40.1 

15 

24  52.9 

345  45.4 

359    5.0 

172  37.5 

164  55.3 

324  25.9 

17 
18 
T  e\ 

9  20.00 

25 

24  52.7 

345  15.4 

359    3.1 

173  44.3 

164  23.6 

96  II. 7 

9  52.94 
10  25.88 

10  58.82 

Dec.    5 

24  52.5 

344  45.3 

359    1-3 

174  51. 1 

163  51.8 

227  57.6 

19 
20 

15 

24  52.3 

344  15.3 

358  59.4 

175  58.0 

163  20.0 

359  43.4 

21 

11    31.76 

25 

24  52.0 

343  45.2 

358  57.5 

177     4-8 

162  48.3 

131  29.3 

22 

12     4.70 

35 

24  51.8 

343  15.2 

358  55.6 

178  11.7 

162  16.5 

263  1 5. 1 

23 

12   37.64 
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QUANTITIES  REQUIRED  IN  COMPUTING  THE 

SUN'S   ABERRATION    AND   HORI- 

MOON»S LIBRATION. 

ZONTAL  PARALLAX. 

Argumrnt.  (Q— a.),  or  (^— A— 180O). 

For  Grbbnwich  Mean  Noon. 

Q-^ 

A* 

I 
A 

B 

ft-^ 

Date. 

Aberration. 
{Struve.) 

Hor.  Par. 

0 

> 

e          • 

e 

1904. 

tt 

fi 

0 

0.0 

39 

0       0.0 

180 

Jan.           I 

-  20.79 

8.95 

2 

0.0 

39 

0       3.1 

178 

II 

20.78 

8.95 

4 

0.1 

39 

0     6.2 

176 

21 

20.77 

8.94 

6 

0.2 

39 

0   9.3 

174 

31 

20.75 

8.93 

8 

0.2 

39 

0  12.4 

172 

Feb.        10 

20.71 

8.92 

10 

0.2 

39 

0  15.4 

170 

20 

—  20.66 

8.90 

12 

0.3 

40 

0  18.5 

168 

March       i 

20.61 

8.88 

14 

0.3 

40 

0  21.5 

166 

II 

20.56 

8.85 

16 

0.3 

40 

0  24.5 

164 

21 

20.50 

8.83 

18 

03 

41 

0  27.4 

162 

31 

20.44 

8.81 

20 

0.4 

41 

0  30.4 

160 

April       10 

—  20.38 

8.78 

22 

0.4 

42 

0  33  2 

158 

20 

20.33 

8.75 

24 

0.4 

42 

0  36.1 

156 

30 

20.28 

8.73 

26 

0.5 

43 

0  38.9 

154 

May        10 

20.23 

8.71 

28 

0.5 

44 

0  41.7 

152 

20 

20.19 

8.69 

30 

05 

45 

0  44.4 

150 

30 

—  20.16 

8.68 

32 

0.5 

46 

0  47.0 

148 

June         9 

20.13 

8.67 

34 

0.5 

47 

0  49.7 

146 

19 

20.11 

8.66 

36 

0.5 

48 

0  52.2 

144 

29 

20.10 

8.65 

38 

0.6 

49 

0  54.7 

142 

July          9 

20.10 

8.66 

40 

0.6 

50 

0  57.1 

140 

19 

—  20.11 

8.66 

42 

0.6 

52 

0  59-4 

138 

29 

20.13 

8.67 

44 

0.6 

54 

I     1.7 

136 

Aug.          8 

20.16 

8.68 

46 

0.6 

56 

I     39 

134 

18 

20.20 

8.70 

48 

0.6 

58 

I     6.0 

132 

28 

20.25 

8.72 

50 

0.6 

60 

I     8.0 

130 

Sept.         7 

—  20.30 

8.74 

52 

0.6 

63 

I    lO.O 

128 

17 

20.35 

8.76 

54 

0.5 

66 

I  11.8 

126 

27 

20.41 

8.78 

56 

05 

69 

I  136 

124 

Oct.          7 

20.47 

8.81 

58 

05 

73 

I   15.3 

122 

17 

20.53 

8.83 

60 

05 

77 

I   16.9 

120 

27 

—  20.59 

8.86 

62 

0.5 

83 

I  18.4 

118 

Nov.          6 

20.64 

8.88 

64 

0.5 

89 

X  19.8 

116 

16 

20.68 

8.90 

66 

0.4 

95 

I    21. 1 

114 

26 

20.72 

8.92 

68 

0.4 

103 

I    22.3 

112 

Dec.          6 

20.75 

8.93 

70 

0.4 

"3 

I    23.4        . 

IIO 

16 

—  20.77 

8.94 

72 

0.4 

125 

I    24.4 

108 

26 

20.79 

8.95 

74 

0.3 

141 

I    25.3 

106 

36 

—  20.79 

8.95 

76 
78 

0.3 

160 
186 

I    26.1 
I    26.8 

104 

0.2 

102 

80 

0.2 

222 

I    27.4 

100 

82 

0.2 

278 

I    27.9 

98 

84 

0.1 

370 

I    28.3 

96 

" 

86 

0.1 

554 

I    28.6 

94 

88 

0.0 

mo 

I    28.7 

92 

Sun's  Mean  Equatorial  Horizontal 

90 

0.0 

00 

I    28.8 

90 

Parallax. 
8  ".80;  log  =  0.94448. 

fjL  has  the  sign  of  tan  (  A  -.-Q  ) 

A  has  the  sign  of  cos  (  ^  ~  A  ) 

B  has  the  sign  of  sin  (  ^  —  A  ) 

See  formulae,  page  440. 

EPH  1904 


286 


PRECESSION  AND  OBLIQUITY,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan.  o 

5 

lO 

15 

20 

25 

30 

Feb.  4 

9 

14 

19 

24 

29 
Mar.  5 

10 

15 
20 

25 

30 

Apr.  4 

9 
14 
19 
24 
29 

May  4 

9 

14 

19 

24 

29 

June  3 

8 

13 
18 

23 

28 

July  3 


Precession 
in 

Longitude 
from 
1904.0. 


-    0.18 

+    0*51 

1.20 

1.89 

2.58 

+    3«26 

3-95 
4.64 

5-33 
6.02 

+   6.70 

7-39 
8.08 

8.77 

9.46 

+  10.15 
10.83 
11.52 
12.21 
12.90 

+ 13-59 
14.27 

14.96 

15.65 
16.34 

+ 17-03 
17.71 
18.40 
19.09 
19.78 

+  20.47 
21.16 
21.84 

22.53 
23.22 

+  23.91 
24.60 

+  25.28 


Nutation. 


In 
Longi- 
tude. 


In 
R.A. 


+  0.96 
I.ZO 
1.22 

I-3I 

1.38 

+  I.4I 
1. 41 

1.36 
1.27 

1-^5 

+  0.99 
0.79 
0.56 
0.30 

+  0.03 

—  0.26 
0.56 
0.86 

1.15 
1.43 

—  1.70 
1.94 
2.16 

2.34 
2.49 

—  2.61 
2.69 
2.74 

2.75 
2.73 

—  2.69 
2.62 

2.53 
2.42 

2.311 

—  2.19 
2.07 

— 1.96 


+  0.058 
a  067 
0.074 
0.080 
0.084 

+  0.086 
0.086 
0.083 
0.078 
0.070 

+  0.060 
0.048 
a  034 
0.019 

+  0.002 

—  0.016 
0.034 
0.052 
0.070 
0.088 

—  0.104 
0.1 19 
0.132 
0,143 

0.153 

—  0.160 
0.165 
0.168 
0.168 
0.167 

—  o.  164 
0.160 

0.155 
0.148 

0.141 

-0.134 

0.126 

~  0.120 


In 
Obliq- 
uity. 


9.84 
9.80 

9.75 
9.69 

9.61 

9.52 

9-43 

9.33 
9.24 

9.14 

9-05 

8.97 
8.90 

8.84 

8.80 

8.77 
8.75 
8.76 
8.78 
8.81 

8.86 
8.92 
8.99 
9.07 
9.16 

9-25 

9-33 
9.42 

9.50 

9.58 

9.64 
9.70 

9-74 

9.77 
9.78 

9.77 
9.76 
9.72 


Oblianity 

Ecliptic. 

\Pkters.) 


23"  26' 

n 

56.05 

56.09 

56.13 
56.19 

56.26 

56.34 
56.43 
56.52 
56.61 
56.70 

56.79 
56.86 

56.93 
56.98 

57.02 

57.04 

57.05 
57.04 

57.01 
56.97 

56.91 

56.85 

56.77 
56.68 

56.59 

56.50 
56.40 

56.31 
56.22 

56.14 

56.07 
56.01 
55.96 
55.93 
55.91 

55.90 
55.91 
55.94 


Date. 


Precession  for  i^o^{Strm'e) .  50.2648  log  =  i. 70126 
Precession  in  a  Solar  day  .  .  0.1376  log  =  9.13868 
Precession  in  a  Sidereal  day .    o.  1372  log  =  9. 13750 


July    3 

8 

13 
18 

23 

28 

Aug.   2 

7 
12 

17 

22 

27 

Sept.  I 

6 

II 

16 
21 
26 

Oct.    I 
6 

II 
16 
21 
26 

31 

Nov.   5 
10 

15 
20 

25 

■ 

30 

Dec.   5 

10 

15 
20 

25 
30 
35 


Precession 
in 

Longitude 
from 
X904.0. 


+  25.28 

25.97 
26.66 

27.35 
28.04 

+  28.72 
29.41 
30.10 

30.79 
31.48 

+  32.16 
32.85 
33.54 
34-23 
34.92 

+  35.61 
36.29 

36.98 

37.67 
38.36 

+  39.05 

39.73 
40.42 

41. II 

41.80 

+  42.49 

43.17 
43.86 

44.55 
45.24 

+  45.93 
46.61 

47.30 

47-99 
48.68 

+  49.37 
50.06 

+  50.74 


Nutation. 


In 
Longi- 
tude. 


1.96 
1.87 
1.79 
1.74 
I.71 

1.71 

1.75 
1.82 
1.92 
2.06 

2.23 
2.44 
2.67 
2.92 
3.20 

3.49 
3.78 
4.08 

4-37 
4,66 

4.92 
5.16 
5.38 
5.56 
5.71 

5.82 

5.89 
5.92 
5.91 

5.87 

5.79 
5.68 

5.55 
5.40 
5.24 

5-o8 

4.93 

4.78 


In 
R.A. 


8 
0.Z20 

O.II4 

0.1 10 

0.106 

0.105 

0.105 
0.107 
O.III 
0.1 18 
0.126 

0.137 
0.149 

0.163 

0.179 

a  196 

0.213 
0.231 
0.249 
0.267 
0.285 

0.301 
0.316 
0.329 
0.340 

0.349 

0.356 
0.360 

a  362 
0.362 

0.359 

0.354 
0.348 

0.340 

0.331 
0.321 

0.311 
0.302 
0.293 


In 
Obliq- 
uity. 


9.72 
9.68 
9.62 

9.54 
9.46 

9.37 
9.28 

9.18 

9.08 

8.98 

8.89 
8.80 
8.73 
8.66 
8.6z 


8.62 
8.67 

8.73 
8.80 
8.88 

8^97 

9.05 
9.14 

9.22 

9.29 

9.35 
9.40 
9.44 

9.46 
9.46 

9.44 
9.41 

9.36 


Obliquity 

of 
Ecliptic. 

(Ptiers.) 


23*  a6' 

5594 
55.98 
56.04 
56.10 
56.18 

56.26 

56.35 

56.44 

56.53 
56.62 

56.71 
56.79 
56.86 

56.92 
56.97 


8.57 

57.00 

8.55 

57.01 

8.54 

57.01 , 

8.55 

57.00 

8.58 

56.97 

56.92 
56.86 

56.79 ; 
56.71 1 

56.63 

56.54  i 
56.45 1 
56.36 1 
56.27 

56.19 

56.12 
56.07 
56.03 
56.00 

55.99 

56.00 

56.03 
56.07 


Mean  Obliquity,  1904.0.  ^  ,  „ 

Peters 23  27  5.90 

Hansen 23  27  6.15 

LeVerrier 23  27  6.13 

Newcomb 23  27  6.39 
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FOR   GREENWICH  MEAN  NOON. 

Date. 

<J"Vi 

6"u 

Date. 

(J"V 

(5"cj 

Date. 

<J"v 

6"u 

Date. 

cJ"^ 

(?"« 

n 

ft 

n 

M 

M 

f 

n 

n 

Jan.     I 

—  0.14 

—  0.07 

• 

Feb.  15 

+  0.17 

0.00 

Apr.    I 

-    0.09 

+  0.06 

May  16 

-0.18 

—  0.05 

2 

—  0.04 

0.07 

16 

0.14 

+    0.03 

2 

0.1  I 

4-  0.02 

17 

O.II 

0.07 

3 

+  0.07 

0.06 

17 

0.09 

0.05 

3 

0.10 

—  0,02 

18 

-  0.02 

0.08 

4 

0.15 

0.04 

18 

+  0.02 

0.06 

4 

—    0.06 

0.05 

19 

4  0.07 

0.06 

5 

0.20 

—  O.OI 

19 

-  0.07 

0.07 

5 

4-  0.01 

0.07 

20 

0.14 

-0.03 

6 

0.19 

+  0.03 

20 

0.14 

0.06 

6 

0.08 

0.07 

21 

0.17 

0.00 

7 

0.15 

0.06 

21 

0.21 

0.04 

7 

0.14 

0.06 

22 

0.15 

4-  0.04 

8 

4-0.08 

0.07 

22 

0.25 

4-  0.01 

8 

0.17 

0.04 

23 

0.10 

0.07 

9 

0.00 

0.07 

23 

0.25 

—  0.02 

9 

0.19 

—  0.02 

24 

4-  0.02 

0.08 

lO 

—  0.07 

0.05 

24 

0.21 

0.05 

10 

0.17 

4-  0.01 

25 

-  0.07 

0.07 

II 

—  O.IO 

+  O.OI 

25 

—  0.14 

-  0.07 

II 

4-  0.14 

4-  ao3 

26 

—  0.12 

4-  0.04 

12 

0.10 

—  0.02 

26 

—  0.04 

0.07 

12 

0.08 

0.05 

27 

0.13 

4-  0.01 

13 

0.06 

0.05 

27 

4-  0.06 

0.06 

13 

4-  0.01 

0.07 

28 

0.1 1 

-  0.03 

M 

—  0.01 

0.06 

28 

0.13 

-  0.03 

14 

—  0.07 

0.06 

29 

—  0.06 

0.05  i 

15 

+  0.06 

.   0.07 

29 

0.17 

4-  0,01 

15 

0.14 

0.05 

30 

+  0.01 

0.07  1 

i6 

O.II 

.    0.06 

Mar.   I 

0.15 

0.04 

16 

0.20 

+  0,03 

31 

0.08 

0.07 

17 

0.15 

0.04 

2 

0.1 1 

0.07 

17 

0.23 

0.00 

June   I 

0.14 

0.07 

i8 

0.16 

—  0.02 

3 

+  0.04 

0.08 

18 

0.22 

—  0.03 

2 

0.18 

0.03  ! 

19 

0.15 

+  0.01 

4 

-  0.03 

0.06 

19 

0.18 

0.06 

3 

0.18 

—  0.01  ; 

20 

0.12 

0.03 

5 

0.08 

0.04 

20 

—  0.09 

0.07 

4 

0.16 

4-  0.02 

21 

+  0.05 

-f  0.04 

6 

—  0.10 

4-  O.OI 

21 

4-  0.01 

—  0.07 

5 

4-  O.II 

+  0.04 

22 

—  0.02 

0.06 

7 

0.08 

-0.03 

22 

0.09 

0.05 

6 

+  0.05 

0.06 

23 

0.10 

0.07 

8 

-  0.03 

0.05 

23 

0.14 

-  0.02 

7 

-  0.03 

0.07 

24 

0.17 

0.05 

9 

+  0.04 

0.07 

24 

0.16 

+  0.02 

8 

O.II 

0.06 

25 

0.23 

+  0.03 

10 

0.10 

0.07 

25 

0.12 

0.05 

9 

0.17 

0.05  1 

26 

0.26 

0.00 

II 

0.15 

0.05 

26 

4-  0.06 

0.07 

10 

0.22 

+  0.02  1 

1 

27 

0.24 

-0.03 

12 

0.18 

0.03 

27 

-  0.02 

0.08 

II 

0.23 

.  —  0.01  ' 

28 

0.18 

0.06 

13 

0.18 

—  0.01 

28 

0.09 

0.06 

12 

0.20 

0.04 

29 

-  0.09 

0.07 

14 

0.16 

+  0.02 

29 

0.12 

+  0.03 

13 

0.14 

0.06 

i 

30 

+  O.OI 

0.07 

15 

0.12 

0.04 

30 

0.13 

—  0.01 

14 

-  0.06 

0.08 

31 

+  0.12 

—  0.05 

16 

+  0.05 

4-  0.06 

May    I 

—  0.09 

—  0.04 

15 

4-0.05 

—  0.07 

Feb.    I 

0.17 

-  0.02 

17 

—  0.03 

0.07 

2 

-0.03 

0.06 

16 

0.13 

0.05 

2 

0.19 

+  0.02 

18 

0.10 

0.06 

3 

+  0.05 

0.07 

17 

0.17 

—  O.OI 

3 

0.16 

0.05 

19 

0.17 

0.05 

4 

0.1 1 

0.07 

18 

0.17 

4-0.03 

4 

0.10 

0.07 

20 

0.22 

4-  0.02 

5 

0.16 

0.05 

19 

0.13 

0.06 

5 

*+  0.03 

0.07 

21 

0.24 

—  0.01 

6 

0.19 

—  0.02 

20 

4-  0.06 

0.08 

6 

—  0.05 

0.05 

22 

0.22 

0.04 

7 

0.18 

0.00 

21 

-  0.03 

0.07 

7 

0.09 

+  0.03 

23 

0.16 

0.06 

8 

0.16 

+  0.03 

22 

0.09 

0.05 

8 

0.09 

-  O.OI 

24 

—  0.07 

0.08 

9 

0.10 

0.05 

23 

0.13. 

4-  0.02 

9 

0,07 

0.04 

25 

4-  0.02 

0.07 

10 

+  0.03 

0.06 

24 

0.12 

—  0.02 

10 

—  0.02 

—  0.06 

26 

+  0.10 

—  0.04 

II 

—  0.05 

+  0.07 

25 

-  0.08 

—  0.05 

II 

+  0.05 

0.07 

27 

0.15 

—  O.OI 

12 

0.12 

0.06 

26 

—  0.02 

0.07 

12 

O.II 

0.06 

28 

0.15 

+  0.03 

13 

0.18 

0.04 

27 

-k  0.06 

0.07 

13 

0.15 

0.04 

29 

0.11 

0.06 

14 

0.22 

4-  O.OI 

28 

0.12 

0.06 

14 

0.17 

—  0.02 

30 

+  0.04 

0.08 

15 

0.22 

-  0.02 

29 

0.17 

0.04 

15 

0.17 

0.00 

31 

-0.03 

0.08 

16 

0.18 

0.05 

30 

0.18 

—  0.02 

16 

• 

+  0.14 

+  0.03 

Apr.    I 

—  0.09 

+  0.06 

17 

—  O.II 

-  0.07 

July    I 

4-  0.17 

4-  0.01 
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FOR  GREENWICH  MEAN  NOON. 

Date. 

d'V 

(J"W 

Date. 

S"rl, 

<J"a) 

Date. 

<J"V 

d"u 

Date. 

d"v 

6"ii 

M 

M 

n 

» 

»» 

M 

M 

n 

July     I 

+    0.17 

4-  O.OI 

Aug.  16 

—  0.08 

4-  0.04 

Oct.     I 

—  O.II 

—   0.07 

Nov.  16 

4-0.14 

4-  0.05  1 

2 

0.13 

0.04 

17 

0.10 

4-  0.01 

2 

-0.03 

0.07 

17 

4-0.07 

0.06  I 

3 

4-0.07 

0.06 

18 

0.09 

—  0.02 

3 

4-  0.06 

0.05 

18 

—  O.OI 

0.07 

4 

-    0.01 

0.07 

19 

—  0.04 

0.05 

4 

0.12 

—    0.03 

19 

0.09 

0.06  ; 

5 

>             0.09 

0.06 

20 

4-  0.04 

0.07 

5 

0.13 

4-  0.01 

20 

0.15. 

0.04 

6 

0.16 

0.05 

21 

0.1 1 

0.67 

6 

0.11 

0.04 

21 

0.20 

4  0.02 

7 

0.22 

4-0.03 

22 

0.16 

0.05 

7 

4-  0.06 

0.07 

22 

0.22 

•    0.01 

8 

0.24 

0.00 

23 

0.19 

0.03 

8 

—  0.02 

0.08 

23 

0.20 

0.04 

9 

0.23 

-  0.03 

24 

0.19 

—  O.OI 

9 

0.09 

0.06 

24 

0.X4 

0.06 

lO 

0.18 

0.06 

25 

0.17 

4-  0.02 

10 

0.13 

4-0.03 

25 

-0.06 

0.08 

II 

—    0.09 

—  0.08 

26 

4-  0.12 

4-  0.04 

II 

—  0.12 

—  0.01 

26 

4-ao3 

-   0.07 

12 

+  o.oi 

0.07 

27 

4-0.05 

0.06 

12 

0.08 

0.04 

27 

0.10 

0.05 

13 

0.10 

0.05 

28 

-0.03 

0.07 

13 

-  0.02 

0.06 

28 

0.15 

—  0.02 

14 

0.16 

-  0.02 

29 

0.11 

0.06 

14 

4-0.07 

0.07 

29 

0.15 

4-  0.02 

15 

0.18 

4-  0.02 

30 

0.18 

0.05 

15 

0.14 

0.07 

30 

0.10 

0.05 

i6 

0.16 

0.05 

31 

0.23 

4- 0.02 

16 

0.19 

0.05 

Dfia    I 

4-0.03 

0.08 

17 

0.10 

0.07 

Sept.  I 

0.24 

—  0.01 

17 

0.22 

—  0.02 

2 

—  0.05 

0.07 

i8 

4-  0.02 

0.07 

2 

0.23 

0.04 

18 

0.2X 

-I-O.OI 

3 

0.12 

0.06 

19 

—  0.06 

0.06 

3 

0.17 

0.06 

19 

0.17 

0.03 

4 

0.15 

4-  0.02 

20 

0.10 

4-  0.03 

4 

—  0.09 

0.08 

20 

0.1 1 

0.05 

5 

0.14 

—  0.02 

21 

-0.11 

-  0.01 

5 

4-aoi 

—  0.07 

21 

4-0.04 

4-0.06 

6 

—  0.09 

—  0.05 

22 

0.08 

0.04 

6 

0.09 

0.05 

22 

—  0.04 

0.07 

7 

—  0.02 

ao7  ; 

23 

-  0.03 

0.06 

7 

0.14 

—  0.01 

23 

0.12 

0.06 

8 

4-0.07 

0.07  ; 

24 

4-0.05 

0.07 

8 

0.15 

4-0.03 

24 

0.18 

0.04 

9 

0.14 

0.06 

25 

0.1 1 

0.07 

9 

0.1 1 

0.06 

25 

0.21 

4-  O.OI 

zo 

0.19 

0.04  1 

26 

0.16 

0.05 

10 

4-0.05 

0.07 

26 

0.22 

-0.02 

II 

0.21 

—  0.01 

27 

0.18 

—  0.02 

II 

-0.03 

0.07 

27 

0.19 

0.05 

12 

0.19 

4-  0.02 

28 

0.18 

4-  0.01 

12 

0.08 

0.05 

28 

0.14 

0.07 

13 

0.15 

0.04 

29 

0.15 

0.03 

13 

0.1 1 

4-  0.02 

29 

—  0,05 

0.07 

14 

0.09 

ao6 

30 

0.09 

0.05 

14 

O.IO 

—  0.02 

30 

4-  0.04 

0.06 

15 

4-0.01 

0.07 

31 

4-0.02 

4-  0.06 

15 

—  0.05 

--  0.05 

31 

4-  0.1 1 

—  0.04 

16 

—  0.07 

4-0.06  ! 

Aug.    I 

—  0.06 

0.06 

16 

4-  0.02 

0.07 

Nov.    I 

0.14 

0.00 

17 

0.14 

0.05 

2 

0.14 

0.06 

17 

O.IO 

0.07 

2 

0.12 

4-0.03 

18 

0.19 

4-0.03 

3 

0.20 

0.04 

18 

0.16 

0.06 

3 

4-  0.07 

0.06 

19 

0.22 

0.00 

4 

0.24 

4-  0.02 

19 

0.20 

0.04 

4 

—  O.OI 

0.07 

20 

0.21 

-0.03 

5 

0.25 

—  0.02 

20 

0.21 

—  0.01 

5 

0.08 

0.07 

21 

0.17 

0.05 

6 

0.21 

0.05 

21 

0.19 

4-  0.02 

6 

0.13 

0.05 

22 

—  0.09 

0.07 

7 

0.14 

0.07 

22 

0.15 

0.04 

7 

0.15 

4-  0.01 

23 

0.00 

0.07 

8 

~  0.05 

0.07 

23 

0.08 

0.05 

8 

0.12 

-  0.03 

24 

4-0.09 

0.06 

9 

4-0.05 

0.06 

24 

4-  O.OI 

0.06 

9 

—  0.06 

0.05 

25 

0.15 

—  0.03 

10 

+  0.12 

—  0.04 

25 

—  0.07 

4-  0.06 

10 

4-0.03 

—  0.07 

26 

4-  0.16 

4-0.01 

II 

0.16 

0.00 

26 

0.14 

0.05 

II 

0.1 1 

0.07 

27 

0.14 

0.04  1 

12 

0.16 

4-0.03 

27 

0.20 

4-0.03 

12 

0.17 

0.05 

28 

4-0.08 

0.07 

13 

0.1 1 

0.06 

28 

0.23 

0.00 

13 

0.21 

-0.03 

29 

—  0.01 

0.08 

14 

+  0.04 

0.07 

29 

0.23 

—  0.03 

14 

0.21 

0.00 

30 

0.09 

ao6 

15 

—  0.04 

0.07 

30 

0.19 

0.05 

15 

0.19 

4-0.03 

31 

0.14 

4-  0.04 

16 

—  0.08 

4-  0.04 

Oct.    I 

-  0.1 1 

—  0.07 

16 

+  0.14 

4-0.05 

32 

-0.15 

0.00 
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290  FORMULA  FOR  STAR-REDUCTIONS,  1904. 


FORMULA  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 
THE  NOTATION  OF  BESSEL,  AND  THE  CONSTANTS  OF  STRUVE  AND  PETERS. 

NOTATION. 
r,  the  time,  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year,  (1904, 
January  i''.o68,  Washington  mean  time), 
^o,  t'oi  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
1,    (J,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 
yi,  ii\  the  annual  proper  motion  in  right  ascension  and  declination, 


r  ,   the  longitude  of  the  Sun's  perigee, 
F',   the  longitude  of  the  Moon's  perigee, 
([  .  the  Moon's  mean  longitude. 


0,   the  Sun's  true  longitude, 
^,   the  longitude  of  the  Moon's  ascending  node, 
«j,   the  obliquity  of  the  ecliptic, 

BESSELIAN  STAR-NUMBERS. 
^  =  r— 0.342  53  sin  Q  /4'=:r  — 0.34253  sin  Q 

-f-  0.004  10  sin  2  Q  -f-  0.004  lo  sin  2  Q 

—  0.025  19  sin  2  0  — 0.025  19  sin  2  0 

+  0.002  93  sin  (0  +  8i<^  54')  +  0.002  93  sin  (0  +  81°  54') 

—  0.004  05  sin  2  ([ 

+  o.ooi  35  sin  { ([  —  r') 

B^=      —  9.2240  cos  ^  .5'r=  9.2240  COS  Q, 

+  0.0895  cos  2  ^                         +  0.0895  cos  2  ^ 
0.5506  cos  2  0  0.5506  cos  2  0 

—  0.0092  cos  (0  +  281°  17')  —  0.0092  cos  (0  +  281°  17') 

0.0885  cos  2  ([ 

n 

C  =  —  20.4451  cos  w  cos  0 

/>  =  —  20.4451  sin  0 

E  r=.     —    0.0446  sin  Q,  +  o".ooi4  sin  2  ^  —  o".oo32  sin  2  0 

Bbssbl's  Star-Constants, 
a  =  3^.072  8o-{-  1^.336  78  sin  a^  tan  6^  =  precession  in  right  ascension 
^  =  tV  cos  Co  tan  <Jo 
c  =:^  cos  Co  sec  60 
d=^g  sin  Oo  sec  60 

a'  ==  20". 0517  cos  Oo  =  precession  in  declination 

b'  ssz  —  sin  Co 

c'  =  tan  u  cos  6^  —  sin  a^  sin  <5o 

if  =  cos  Oo  sin  do 

Reduction  to  Apparent  Position. 
a  =  ao+TiJL  -\-Aa  -\-Bb  -\-Cc  +Dd  -\-^E  (in  time) 

cJ=  (Jo  +  r/i'  -\-Aa'  +  Bb'  +  Cc'  -\-Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS, 
f  =  46". 0919  /4  +  -ff  (in  arc)  =  3'.o72  80  ^  +  A  -^  (in  time) 

/'  =  46".o9i9  A*  •\-  E  (in  arc)  =  3*.o72  80  A'  -\-'^  E  (in  time) 

gwciGr=B  g*  sin  G'  =  B'  A  sin  11=  C 

gcosG  =  2o".osi7  A        g' cos  G' =  20"  .0S17  A'      h  cos  H=zD  »=Ctancj 

Reduction  to  Apparent  Position. 
a  =  ao -\-/-\:^Tft  +  iV.f  sin  {G-{-ao)  tan  ^o  +  Vs  ^  sin  (^+  a©)  sec  <Jo  (in  time) 
(f  =  rJo  -j-  r  /<'  +  ^cos  {G -]- do) -{- A  cos  {!!-{-  a©)  sin  cJq  +  *  cos  6^         (in  arc) 

Notes. — ( i )  The  quantities  A',  B',  /',  ^,  and  G'  are  to  be  used  instead  of  A^  B,  /,  g,  and  G  when- 
ever it  is  necessary  to  omit  the  short  period  terms,  as,  for  example,  in  computing  the 
ephemeris  of  a  star  at  ten-day  intervals. 
( 2  )  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.  Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(3)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  c,  d,  a',  b\  c*,  «', 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca^  Db^ 
^Ac\  —Bd',  —Ca\  —Db\ 
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■% 

FOR 

WASHINGTON 

MEAN  MIDNIGHT. 

1 

Solar  Day. 

Log  A. 

Log  B. 

Log  C. 

LogZ?. 

Solar  Day. 

Log  A. 

Log  B. 

LogC. 

Log/?. 

1  (Sid.  Hour.) 

(Sid.  Hour.) 

Jan.    o 

+  8.17464 

+  0.9964 

-0.48534 

+  1.30474 

Feb.   15 

+  9.17624 

+  0.9582 

—  1. 19236 

+  1.05673 

I 

8.30685 

0.9965 

0.52967 

1.30340 

16 

9.17875 

0.9556 

X.  19740 

I.04511 

2 

8.40807 

0.9958 

0.56977 

1. 30190 

17 

9.17944 

0.9537 

1.20225 

1.03304 

3 

8.48473 

0.9943 

0.60635 

1.30027 

18 

9.17938 

0.9526 

1. 20691 

1.02048 

4 

8.54195 

0.9923 

0.63996 

1.29850 

19 

h 

9.17955 

0.9524 

I.2II38 

1.00742 

h    5 

+  8.58309 

+  0.9901 

—  0.67104 

+  1.29658 

(10.0)  20 

+  9.1S101 

+  0.9530 

-  I. 21568 

+  0.99382 

(7.0)  6 

8.61 162 

0.9881 

0.69990 

I.29451 

21 

9.18478 

0.9541 

1. 21979 

0.97965 

7 

8.63205 

0.9866 

0.72684 

1.29229 

22 

9.19095 

0.9552 

1.22374 

0.96488 

8 

8.64816 

0.9859 

0.75208 

1.28993 

23 

9. 1992 1 

0.9561 

I.2275I 

0.94945 

9 

8.66379 

0.9860 

0.77580 

1.28741 

24 

9.20906 

0.9563 

I.23III 

0.93332 

lO 

+  8.68223 

+  0.9867 

—  0.79816 

+  1.28474 

25 

+  9-21935 

+  0.9557 

- 1.23455 

+  0.91644 

II 

8.70552 

0.9879 

0.81930 

1. 28192 

26 

9.22904 

0.9542 

1.23783 

0.89875 

12 

8.73344 

0.9891 

0.83932 

1.27894 

27 

9.23734 

0.9520 

1.24095 

0.88019 

13 

8.76470 

0.9900 

0.85833 

1.27580 

28 

9.24366 

0.9495 

1.24392 

0.86066 

14 

8.79747 

0.9902 

0.87641 

1.27250 

29 

9.24778 

0.9469 

1.24673 

0.84008 

15 

+  8.82898 

+  0.9897 

—  0.89363 

+  X.26903 

Mar.   I 

+  9.24991 

+  0.9447 

- 1.24939 

+  0.81835 

16 

8.85709 

0.9883 

0.91006 

1.26540 

2 

9.25071 

0.9433 

1. 25190 

0.79535 

17 

8.88013 

0.9862 

0.92576 

I.26160 

3 

9.25098 

0.9428 

1.25426 

0.77093 

18 

8.89763 

0.9838 

0.94077 

1.25764 

4 

9.25164 

0.9432 

1.25647 

0.74493 

19 

8.90993 

0.9812 

0.95515 

1.25349 

5 

9.25348 

0.9444 

1.25854 

O.71715 

h   20 

+  8.91766 

+  0.9790 

-  0.96893 

+  1. 24917 

h    6 

+  9.25691 

+  0.9459 

-  1.26047 

+  0.68733 

(8.0)  21 

8.92267 

0.9775 

0.98215 

1.24467 

(11.0)  7 

9.26214 

0.9473 

1.26226 

0.65520 

22 

8.92681 

0.9767 

0.99485 

1.23998 

8 

9.26883 

0.9483 

1. 26391 

0.62036 

23 

8.93207 

0.9768 

1.00704 

1.23510 

9 

9.27635 

0.9486 

1.26542 

0.58236 

24   8.94017 

0.9775 

I.OI877 

1.23004 

10 

9.28377 

0.9481 

1.26679 

0.54059 

25  +8.95211 

+  0.9785 

-  1.03005 

+  1.22477 

II 

+  9.29030 

+  0.9467 

— 1.26803 

+  0.49425 

26 

8.96788 

0.9794 

1.0409 1 

I.21931 

12 

9.29528 

0.9447 

1. 26913 

0.44224 

27 

8.98655 

0.9799 

X.05I37 

I.21363 

13 

9.29842 

0.9424 

1.27009 

0.38302 

28 

9.00664 

0.9796 

1.06145 

1.20775 

14 

9.29970 

0.9403 

1.27092 

0.31433 

29 

9.02629 

0.9786 

1,07116 

I.20165 

15 

9.29944 

0.9388 

I.27I62 

0.23257 

30 

+  9.04407 

+  0.9767 

— 1.08052 

+  I.19533 

16 

+  9.29839 

+  0.9381 

-  I.272I9 

+  0.1 3167 

31 

9.05892 

0.9743 

1.08955 

1.18877 

17 

9.29732 

0.9383 

1.27262 

9.99989 

Feb.    I 

9.07030 

0.9715 

1.09826 

I.18198 

18 

9.29708 

0.9394 

1.27293 

9.80975 

2 

9.07824 

a9688 

1. 10666 

1. 17495 

19 

9.29839 

0.941 1 

I.273IO 

+  9.46362 

3 

9.08343 

0.9666 

1.11477 

1. 16766 

20 

9.30162 

0.9431 

1.27314 

-  8.80288 

h    4 

+  9.08686 

+  0.9652 

—  1. 12259 

+  I.16011 

h   21 

+  9.30677 

+  0.9449 

- 1.27305 

—  9.62079 

(9.0)   5 

9.08987 

0.9646 

1.13014 

I.15230 

(1S.0)  22 

9.31334 

0.9462 

X.  27284 

9.88726 

6 

9.09370 

0.9648 

1-13742 

1. 14420 

23 

9.32071 

a9466 

1.27249 

0.05102 

7 

9.09940 

0.9656 

1. 14445 

1.13581 

24 

9.32799 

a9462 

I.2720I 

0.16949 

-8 

9.10755 

0.9666 

1.15123 

I.12712 

25 

9.33443 

0.9450 

1.27x40 

0.26232  , 

9 

+  9.I1787 

+  0.9674 

-1. 15777 

+  I.I1812 

26 

+  9-33949 

+  0.9433 

— 1.27066 

—  0,33860 

10 

9.12969 

0.9676 

1. 16408 

1. 10880 

27 

9.34295 

0.9415 

1.26979 

0.40331 

II 

9.14201 

0.9671 

1.170x6 

I.09913 

28 

9.34476 

0.9400 

1.26879 

0.45947 

12 

9-15372 

0.9658 

X.  17603 

I.08911 

29 

9.34541 

0.9391 

1.26766 

0.50905 

13 

9-16373 

0.9636 

1.18168 

1.07871 

30 

9.34549 

0.9392 

1.26640 

0.55340 

14 

+  9.17137 

+  0.9610 

-  1.18712 

+  1.06793 

31 

+  9.34565 

+  0.9401 

-  X.26500 

-  0.59350 

15 

+  9.17624 

+  0.9582 

-1.19236 

+  1.05673 

Apr.    I 

+  9.34661 

+  0.9419 

- 1.26348 

—  0.63007 

E  =  o".oo 

0*.00Q 
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Solar  Day. 
(Sid.  Hour.) 

Log  w4. 

Log  B. 

LogC 

LogZ). 
-  0.63007 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 
+  9.50709 

Log  B. 
+  0.9809 

LogC 

Log2>. 

Apr.    I 

+  9.34661 

+  0.9419 

-  1.26348 

May   17 

—  I.OII29 

-  1-23331  ' 

2 

9.34893 

0.9442 

I.26181 

0.66366 

18 

9-51328 

0.9808 

0.99992 

1.23800 

3 

9.35274 

0.9466 

1.26002 

0.69470 

19 

9.51878 

0.9801 

0.98813 

I.24251 

4 

9-35784 

0.9486 

1.25809 

0.72354 

20 

9.52332 

0.9790 

0.97588 

1.24685 

5 
b 

9.36389 

0.9500 

1.25603 

0.75045 

21 
h 

9.52677 

0.9779 

0.96316 

1. 25102 

(13.0)  6 

+  9.37018 

+  0.9505 

-  1.25382 

-  0.77566 

41 

(16.0)  22 

+  9.52924 

+  0.9772 

-  0.94993 

-  1.25504 

7 

9.37603 

0.9502 

1. 25148 

0.79935 

23 

9.53112 

0.9771 

0.93618 

1.25889 

8 

9.38079 

0.9492 

1.24900 

0.82168 

24 

9.53279 

0.9778 

0.92185 

1.26258 

9 

9.38417 

0.9478 

1.24637 

0.84279 

25 

9.53472 

0.9793 

0.90691 

I.26614  ' 

lO 

9.38603 

0.9465 

1.24  361 

0.86278 

26 

9.53730 

0.9814 

0.89132 

1.26952 

II 

+  9.38653 

+  0.9456 

—  1.24070 

—  0.88177 

27 

+  9.54080 

+  0.9838 

—  0.87502 

—  1.27276 

12 

9.38620 

0.9454 

1.23764 

0.89983 

28 

9.54526 

0.9861 

0.85798 

1.27586 

13 

9.38566 

0.9461 

1.23444 

0.91704 

29 

9.55050 

0.9879 

0.8401 1 

1. 2788 1 

14 

9.38566 

0.9477 

I.23108 

0.93346 

30 

9.55616 

0.9890 

0.82136 

I.28163 

15 

9.38682 

0.9500 

1.22758 

0.94915 

31 

9.56176 

0.9893 

0.80164 

1.28430 

i6 

+  9.38945 

+  0.9526 

—  1.22392 

—  0.96416 

June    I 

+  9.56694 

+  0.9887 

-  0.78086 

-  1.28683 

1      ^7 

9.39375 

0.9552 

1. 22010 

0.97855 

2 

9.57129 

0.9876 

0.75891 

1.28923 

i8 

9.39943 

0.9573 

I.21613 

0.99234 

3 

9.57464 

0.9863 

0.73567 

1. 29150 

19 

9.40598 

0.9586 

I.21199 

1.00557 

4 

9.57701 

0.9850 

0.71100 

1.29363 

20 

h 

9.41270 

0.9592 

1.20769 

1. 01829 

h    5 

9.57860 

0.9842 

0.68471 

1.29563 

(14«0)  21 

+  9.41895 

+  0.9589 

—  1.20322 

-  1. 03051 

(IT.O)  6 

+  9.57981 

+  0.9841 

-  0.65661 

-  1.29750 

22 

9.42423 

0.9580 

1. 19858 

1.04227 

7 

9.58102 

0.9848 

0.62643 

1.29925 

23 

9.42830 

0.9568 

1. 19376 

1.05359 

8 

9.58269 

0.9862 

0.59388 

1.30086 

24 

9.43101 

0.9558 

I.18877 

1.06449 

9 

9.58514 

0.9881 

0.55856 

1.30235 

25 

9.43266 

0.9554 

1. 18360 

1.07500 

10 

9.58858 

0.9902 

0.51999 

I.30371 

26 

+  9.43366 

+  0.9557 

-  1. 17824 

-  1.08513 

II 

+  9.59301 

+  0.9920 

-  0.47753 

-  1.30495 

27 

9.43458 

0.9569 

1. 17269 

1.09490 

12 

9.59818 

0.9932 

0.43034 

1.30606 

■  28 

9.43608 

0.9589 

1. 16695 

1-10433 

13 

9.60373 

0.9937 

0.37726 

1.30705 

29 

9.43854 

0.9614 

I.16100 

1.I1343 

14 

'9.60923 

0.9934 

0.31666 

1.30792 

30 

9.44221 

0.9642 

I.15485 

1. 12222 

15 

9.61430 

0.9923 

0.24607 

1.30866 

May    I 

+  9-44705 

+  0.9667 

-1. 14849 

-I.13071 

16 

+  9.61863 

+  0,9907 

—  0.16162 

-  1.30928 

2 

9.45274 

0.9687 

I.I4191 

1. 1 3891 

17 

9.62208 

0.9890 

0.05655 

X.  30979 

3 

9.45883 

0.9698 

I.13511 

1. 14683 

18 

9.62472 

0.9875 

9.91754 

I.3IOI6 

4 

9.46476 

0.9702 

1. 12807 

1. 1 5449 

19 

9.62671 

0.9865 

9.71171 

1.31042 

5 

• 

9.47000 

0.9697 

1. 12080 

1.16189 

20 
h 

9.62841 

0.9863 

-  9.30672 

1. 31056 

h    6 

+  9.4741 1 

+  O.96S8 

-  I.I  1 328 

—  1. 16904 

(18.0)  21 

+  9.63018 

+  0.9869 

+  9.03981 

-1.31058 

(15.0)  7 

9.47696 

0.9677 

1. 10550 

1.17595 

22 

9.63237 

0.9882 

9.62506 

1. 31048 

8 

9.47871 

0.9670 

1.09746 

1. 18263 

23 

9.63523 

0.9898 

9.86554 

1,31026 

9 

9.47963 

0.9668 

1. 089 1 4 

1. 18908 

24 

9.63883 

0.9914 

0.01931 

1.30991 

10 

9.48024 

0.9674 

1.08054 

1.19531 

25 

9.6431 1 

0.9927 

0.13253 

1.30945 

zx 

+  9.48105 

+  0.9688 

—  I.07165 

-1. 20133 

26 

+  9.64779 

+  0.9934 

+  0.22216 

- 1.30886 

12 

9.48263 

0.9710 

1.06244 

1.20715 

27 

9.65256 

0.9932 

0.29630 

1. 30816 

13 

9.48539 

0.9736 

Z.05291 

1.21276 

28 

9.65706 

0.9922 

0.35951 

1-30733 

14 

9.48944 

0.9762 

1.04305 

1.21818 

29 

9.66097 

0.9906 

0.41457 

1.30638 

15 

9.49465 

0.9785 

1.03284 

1.22341 

30 

9.66409 

0.9885 

0.46332 

1.30531 

16 

+  9.50067 

+  0.9801 

~  1.02226 

—  1.22845 

July    I 

+  9.66634 

+  0.9864 

+  0.50704 

- 1. 30412 

17 

+  9.50709 

+  0.9809 

-I.OII29 

-  1.23331 

2 

+  9.66789 

+  0.9847 

+  0.54665 

— 1.30280 

E  s=  —  o*'^i 

s  —  O«.0OI 

I 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hour.) 


July 


h 
(19.0) 


I 

2 

3 
4 

5 

6 

7 

8 

9 

lO 

II 

12 

13 
14 
15 

i6 

17 
18 

19 
20 


h   21 

(S0.0)  22 

23 
24 
25 

26 
27 
28 

29 
30 


Log  A. 


Aug. 


h 
(!»1.0) 


31 

I 

2 

3 

4 

5 
6 

7 

8 


10 
II 

12 

13 
14 

15 
16 


-f  9.66634 
9.66789 
9.66895 
9.66989 
9.67108 

+  9.67285 

9-67532 
9.67857 
9-68254 
9.68693 

+  9-69137 

9-69554 
9.69915 

9.70205 

9.70423 

+  9.70581 
9.70704 
9.70819 
9.70960 
9.71149 

+  9.71404 
9.71714 
9.72066 

9.72437 
9.72792 

+  9-73105 

9-73353 
9-73527 
9.73636 

9.73695 

+  9.73730 

9.73775 

9.73857 
9.74001 

9.74212 

+  9-74487 
9.74805 

9-75139 
9-75462 

9-75743 

+  9-75964 
9.76123 
9.76222 
9.76284 
9.76332 

+  9.76394 
+  9.76493 


LogB. 


+  0.9864 
0.9847 
0.9836 

0.9833 
0.9838 

+  0.9849 
0.9862 
0.9874 
0.9882 
0.9882 

+  0.9874 
0.9859 
0.9837 
0.9812 
0.9789 

+  0.9770 

0.9759 

0.9755 
0.9760 

0.9769 

+  0.9780 
0.9788 
0.9791 
0.9786 

0.9773 

+  0.9752 
0.9726 
0.9699 
0.9674 

0.9655 

+  0.9644 
0.9642 
0.9647 
0.9656 
0.9666 

+  0.9671 
0.9671 
0.9662 
0.9644 
0.9620 

+  0.9592 
0.9564 

0.9539 
0.9522 
0.9514 

+  0.9515 
+  0.9522 


LogC 

Log/). 

-1. 30412 

+  0.50704 

0.54665 

1.30280 

0.58284 

1-30135 

O.61613 

1.29979 

0.64695 

1.29809 

+  0.67561 

— 1.29627 

0.70239 

1.29432 

0.72750 

1.29224 

O.75113 

1.29002 

0.77342 

1.28768 

+  0.79452 

—  1.28520 

0.81452 

1.28258 

0.83353 

1.27983 

0.85163 

1.27694 

0.86889 

I.2739I 

+  0.88537 

- 1.27074 

0.901 14 

1.26742 

0.91624 

1.26395 

0.93071 

1.26033 

0.94460 

1.25657 

+  0.95795 

— 1.25264 

0.97078 

1.24856 

0.98313 

I.2443I 

0.99502 

I.2399I 

1.00648 

1.23534 

+  I.OI753 

- 1.23059 

1.02819 

1.22567 

1.03847 

1.22057 

1. 04841 

I.2I528 

1.05800 

1. 20981 

+ 1.06728 

—  1. 20414 

1.07624 

1. 19827 

1. 0849 1 

1. 19220 

1.09329 

I. 18592 

1.10140 

I.I794I 

+  1. 10924 

—  1. 17269 

1.11682 

1. 16573 

1.12416 

1. 15853 

1.13126 

I.I5I08 

1.13813 

I.I4338 

+  1. 14477 

-I.I354I 

1.15120 

1.12716 

i->5743 

1.1x863 

1.16342 

1. 10980 

1. 16923 

1. 10066 

+ I. 17484 

— I.09II9 

+  1. 18026 

-I.08I39 

Solar  Day. 
(Sid.  Hour.) 


Log  A. 


Aug. 


h 
(S2.0) 


Sept. 


b 
(28.0) 


16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 

I 

2 

3 

4 

5 
6 

7 
8 

9 

10 
II 
12 

13 
14 

15 
16 

17 
18 

19 

h   20 

(0.0)  21 

22 

23 

24 

25 
26 

27 
28 

29 


Oct. 


30 

I 


+  9.76493 
9.76645 
9.76852 
9.77104 

9.77379 

+  9-77650 
9.77892 
9.78083 
9.782 II 
9.78273 

+  9.78285 
9.78269 

9.78253 
9-78263 

9-78322 

+  9.78444 
9.78624 

9.78854 

9.79108 

9.79361 

+  9.79586 

9.79763 
9.79883 

9.79950 

9-79975 

+  9.79981 

9.79993 
9.80035 

9.80123 

9.80264 

+  9-80453 
9-80673 
9.80899 
9.81106 
9.81272 

+  9-81384 
9.81437 

9.81439 

9.81408 

9.8^1369 

+  9.81349 
9.81371 
9.81448 

9.81585 
9.81774 

+  9.81996 
+  9.82227 


LogB.            L 

og  C 

+  0.9522  +  I 

.18026 

0.9532    I. 

.18550 

0.9541    I. 

19055 

0.9546    I. 

19543 

0.9543    I 

.20013 

+  0.9532  +1 

.20466 

0.9512    I 

.20902 

0.9486    I. 

.21322 

0.9458    I, 

.21726 

0.9432    I. 

.22115 

+  0.9410  +  I. 

.22487 

0.9398    I 

.22845 

0.9394    I. 

.23188 

0.9399    I. 

•23515 

0.9410    I 

.23829 

+  0.9423  +1 

.24127 

0.9434    I- 

.24412 

0.9438    I. 

.24683 

0.9435    I, 

.24940 

0.9423    I. 

.25183 

+  0.9403  +  I 

.25412 

0.9378    I. 

.25628 

0.9353    I- 

.25830 

0.9330    I 

.26020 

0.9314    I 

.26196 

+  0.9308  +  I 

•26359 

0.931 1    I, 

.26509 

0.9322    I, 

.26646 

0.9338    I. 

.26770 

0.9354    I- 

.26881 

+  0.9367  +  I. 

.26980 

0.9373    I 

.27066 

0.9370    I. 

.27139 

0.9359    I 

.27199 

0.9341    I. 

.27247 

+  0.9319  +  I. 

.27282 

0.9298    I. 

■27304 

0.9281    I. 

.27314 

0.9273    I 

.27311 

0.9274    I. 

■27295 

+  0.9284  +  I. 

.27267 

0.9301    I 

.27226 

0.9322    I. 

.27172 

0.9342    I. 

.27105 

0.9358    I. 

.27025 

+  0.9365  +  I 

.26932 

+  0.9364  +  I. 

.2682Q 

Log/?. 

-  1. 08139 
I.07123 
1.06069 
1.04977 
1.03844 

-  1.02667 
1. 01444 
I.00173 
0.98850 
0.97472 

^  0.96036 

0.94537 
0.92971 

0.91333 
0.89616 

-0.87816 
0.85923 
0.83930 
0.81827 
0.79602 

-  0.77243 

0.74733 
0.72054 

0.69185 

0.66097 

-  0.62757 
0.59124 

0.55143 

0.50744 
0.45831 

-  0.40275 
0.33884 
0.26369 
0.17254 
0.05682 

-  9.89833 

9-64575 

-  8.96897 

+  9.40885 
9.78242 

+  9.98025 
0.1 1 563 
0.21864 
0.30179 
0.37148 

+  0.43144 
+  0.48404 


E  =  —  o".oi  =  —  c^.oox 
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BESSELIAN  STAR-NUMBERS,  1904. 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 
+  9.82227 

LogB. 

LogC. 

Log  A 

Solar  Daj. 
(Sid.  Hour.) 

Log  A. 

Log^. 

LogC 

Log/?. 

Oct. 

I 

+  0.9364 

+  1.26826 

+  0.48404 

Nov.   16 

+  9.88185 

+  0.9584 

+  1.03766 

+  1.22099 

2 

9.82439 

0.9354 

1.26707 

0.53086 

•   17 

9.88223 

0.9588 

1.02676 

1.22635 

3 

9.82616 

0.9339 

1-26575 

0.57304 

18 

9.88263 

0.9600 

I.OI543 

I.23152 

4 

9.82741 

0.9321 

1.26429 

0.61 138 

h   19 

9.88327 

0.9619 

1.00366 

1.23649  ' 

1 

b 
(1-0) 

5 

9.82816 

0.9305 

1.26270 

0.64652 

(4.0)  20 

9.88434 

0.9644 

0.99142 

1. 24128 

6 

+  9.82850 

+  0.9296 

+  1.26097 

+  0.67892 

21 

+  9.88591 

+  0.9670 

+  0.97868 

+  1.24589 

1 

7 

9.82861 

0.9294 

1. 25910 

0.70897 

22 

9.88798 

0.9693 

0.96541 

I.25031  , 

8 

9.82872 

0.9303 

1.25709 

0.73697 

23 

9.89044 

0.971 1 

0.95157 

1.25456 

9 

9.82906 

0.9320 

I.2S495 

0.76317 

24 

9.89313 

0.9720 

0.93714 

1.25863 

lO 

9.82981 

.  0.9343 

1.25266 

0.78777 

25 

9.89580 

0.9720 

0.92206 

1.26253  1 

1 

II 

+  9.83108 

+  0.9368 

+  1.25023 

+  0.81094 

26 

+  9.89826 

+  0.9713 

+  0.90630 

+  1.26627  1 

12 

9.83283 

0.9391 

1.24765 

0.83282 

27 

9.90039 

0.9701 

0.88979 

1.26983 

13 

9.83493 

0.9408 

1.24492 

0.85354 

28 

9.90207 

0.9688 

0.87248 

1.27324 

14 

9-83720 

0.9416 

1.24205 

0.87320 

29 

9.90336 

0.9678 

0.85430 

1.27649  ' 

15 

9-83938 

0.9416 

1.23902 

0.89189 

30 

9-90434 

0.9673 

0.83518 

1-27958 

i6 

+  9.84126 

+  0.9407 

+ 1.23584 

+  0.90970 

Dec.    I 

+  9.90520 

+  a9677 

+  0.81503 

+  I.28251 

17 

9.84267 

0-9395 

1.23250 

0.92668 

2 

9.90615 

0.9689 

0.79374 

1.28529 

i8 

9-84353 

0.9381 

1.22901 

0.94291 

3 

9.90734 

0.9708 

0.77121 

1.28792 

19 

9.84391 

0.9371 

1.22535 

0.95844 

4 

9.90892 

0.9730 

0.74729 

1.29040 

ji 

20 

9.84393 

0.9367 

1.22153 

0.97331 

b    ' 

9.91093 

0.9752 

0.72182 

1.29273 

(a.o) 

21 

+  9.84381 

+  0.9372 

+ 1.21754 

+  0.98757 

(6.0)  6 

+  9.91332 

+  0.9770 

+  0.69462 

+  1.29491 

22 

9.84380 

0.9387 

I-2I337 

I.OOI26 

7 

9-91593 

0.9781 

0.66543 

1.29694 

23 

9.84413 

0.9409 

1.20903 

1. 01440 

8 

9.91860 

0.9784 

0.63400 

1.29883 

24 

9.84497 

0.9436 

1.20452 

1.02704 

9 

9.92113 

0.9779 

0.59995 

1.30058 

25 

9.84636 

0.9463 

1. 19982 

1.0392 1 

10 

9-92333 

0.9766 

0.56285 

1.30218 

26 

+  9.84826 

+  0.9486 

+ 1. 19493 

+ 1.05092 

II 

+  9.92512 

+  0.9750 

+  0.52212 

+  1.30364 

27 

9.85058 

0.9503 

1. 18985 

I.062I9 

12 

9.92643 

0.9734 

0.47701 

1.30496 

28 

9-85306 

0.9510 

1. 18458 

1.07307 

X3 

9.92734 

0.9722 

0.42652 

1. 30614 

29 

9.85546 

0.9510 

1.17910 

1.08355 

14 

9.92802 

0.9716 

0.36920 

1.30718 

30 

9.85757 

0.9502 

1-17341 

1.09366 

15 

9.92864 

0.9719 

0.30298 

1.30808 

1 

31 

+  9.85925 

+  0.9491 

+ 1. 16752 

+ 1. 10342 

i6 

+  9.92940 

+  0.9729 

+  0.22465 

+  1.30884 

Nov. 

I 

9.86047 

0.9480 

1.16140 

I.II284 

17 

9.93049 

0.9745 

0.12883 

1-30947 

1 

2 

9.86127 

0.9473 

I. 15506 

1. 12194 

18 

9.93200 

0.9764 

0.00550 

1.30995 

1 

3 

9.86183 

0.9474 

1. 14848 

1. 1 3072 

19 

9.93396 

0.9781 

9.83239 

1.31030 

1 
1 

4 

9.86232 

0.9484 

1.14166 

I.I392I 

20 

b 

9.93630 

0.9792 

9.53988 

1.31051 

(8.0) 

5 

+  9.86297 

+  0.9503 

+  1. 1 3460 

+  I.I474I 

(6.0)  21 

-1-  9.93886 

+  0.9797 

+  8.12455 

+  I.31059 

6 

9.86396 

0.9528 

I. 12728 

I.I5532 

22 

9.94147 

0.9792 

—  9.50520 

I.31052 

7 

9.86541 

0.9555 

1. 1 1969 

1. 16297 

23 

9.94393 

0.9780 

9.81514 

1.31032 

8 

9.86732 

0.9582 

1.11183 

I. 17036 

24 

9. 946 II 

0.9761 

9.99408 

1.30999 

9 

9.86964 

0.9603 

I. I 0369 

1. 17749 

25 

9.94789 

0.9740 

0.12035 

I-30951 

10 

+  9.87217 

+  0.9617 

+  1.09525 

+  I.I8439 

26 

+  9.94927 

+  0.9721 

—  0.21796 

+  1.30890  ' 

II 

9.87469 

0.9622 

1.08650 

I.I9I04 

27 

9.95037 

0.9706 

0.29750 

1. 30814  , 

12 

9.87699 

0.9619 

I.07743 

1. 19747 

28 

9.95127 

0.9699 

0.36460 

1.30725 

13 

9.87889 

0.9610 

1.06803 

1.20367 

29 

9.95217 

0.9700 

0.42259 

X.  30622 

14 

9.88032 

0.9599 

1,05827 

1.20965 

30 

9-95324 

0.9708 

0.47362 

1-30505 

1 

15 

+  9.88127 

+  0.9589 

+  1. 04816 

+ 1. 21542 

31 

+  9.95462 

+  0.9721 

-0.51917 

+  1-30374  1 

16 

+  9.88185 

+  0.9584 

+ 1.03766 

+ 1.22099 

32 

+  9-95636 

+  0-9735 

-0.56027 

+  1.30228 

E  =  -  o".o 
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FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

1 

• 

! 

/ 

/' 

G 

H 

Solar  £ 

>ay. 
>ar.) 

T 

Log^. 

Logi. 

• 

% 

Log  ». 

(Sid.  He 

t 

1 

In  Time. 

In  Time. 

8 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

1 

y 

s 

0  t 

h  m 

0  * 

b  m 

M 

Jan. 

o 

-0.0016 

+0.046 

+0.055 

88  16. 1 

553.1 

351  22.9 

23  25.5 

+0.99665 

+1.30967 

-1.33 

—0.1226 

I 

+0.0012 

0.061 

0.065 

8739.2 

550.6 

350  26.6 

23  21.8 

0.99691 

1.30946 

1.47 

0. 1670 

2 

0.0039 

0.079 

0.075 

87  2.0 

548.1 

349  30.1 

23  18.0 

0.99638 

1.30923 

I.6I 

0.2071 

3 

0.0066 

0.094 

0.085 

86  27.0 

545.8 

348  33.7 

23  14.3 

0.99513 

1.30898 

1.75 

0.2437 

4 

0.0094 

0.107 

0.095 

85  56.0 

543.7 

347  37.1 

23  10.5 

0-99338 

1.30872 

1.89 

0.2773 

h 

5 

0.0121 

+o.n8 

+0.105 

85  30.5 

542.0 

346  40.5 

23  6.7 

+0.99144 

+1.30844 

-2.03 

-0.3083 

(T.0) 

6 

0.0149 

0.126 

O.II5 

85  II. 0 

540.7 

345  43.8 

23  2.9 

0.98966 

I.30812 

2.17 

0.3372 

7 

0.0176 

0.132 

0.125 

84  56.1 

539.7 

344  47.1 

22  59.1 

0.98835 

1.30779 

2.31 

0.3641 

8 

0.0203 

0.137 

0.135 

84  44.2 

538.9 

343  50.2 

22  55-3 

0.98776 

1.30744 

2.45 

0.3894 

9 

0.0231 

0.142 

0.145 

84  32.7 

538.2 

342  53.2 

22  51.5 

.0.98797 

1.30708 

2.59 

0.4131 

lO 

0.0258 

+0.148 

+0.155 

84  19.2 

537.3 

341  56.2 

22  47-7 

+0.98888 

+1.30669 

-2.73 

-0.4355 

II 

0.0286 

0.156 

0.164 

84 .  1.5 

5  36.1 

340  59.0 

22  43.9 

0.99026 

1.30629 

2.86 

0.4566 

1 

12 

0.0313 

0.166 

0.173 

83  38.9 

534.6 

340  1.7 

22  40.1 

0.99176 

1.30587 

3.00 

0.4766 

13 

0.0340 

0.179 

0.183 

83  11.6 

532.8 

339  4.4 

22  36.3 

0.99304 

1.30543 

3.13 

0.4956 

1 

M 

0.0368 

0.193 

0.193 

82  40.2 

5  30.7 

338  6.9 

22  32.5 

0.99380 

1.30498 

3.26 

0.5137 

1 

15 

0.0395 

+0.207 

+0.202 

82  6.9 

528.5 

337  9.2 

22  28.6 

+0.99381 

+1. 30451 

-340 

-0.5309 

i6 

0.0422 

0.221 

0.212 

81  34.1 

526.3 

•336  II.5 

22  24.8 

0.99302 

1.30402 

3.53 

0.5474 

17 

0.0450 

0.233 

0.221 

81  4.5 

524.3 

335  13.6 

22  20.9 

0.99153 

1.30352 

3.66 

0.5631 

i8 

0.0477 

0.243 

0.230 

80  39.7 

522.7 

334  15-7 

22  17.0 

0.98957 

1.30302 

3.79 

0.5781 

19 

0.0505 

0.250 

0.239 

80  20.6 

521.4 

333  17.6 

22  13.2 

0.98745 

1.30248 

3.91 

0.5924 

h 

20 

0.0532 

-1-0.254 

+0.248 

80  7.5 

520.5 

332  19.3 

22  9.3 

+0.98553 

+I.30195 

-4.04 

—0.6062 

(8.0) 

21 

0.0559 

0.257 

0.257 

79  58.6 

519.9 

331  21.0 

22  5.4 

0.98417 

I.30139 

4.16 

0.6194 

22 

0.0587 

0.260 

0.266 

79  52.0 

5  19.5 

330  22.4 

22   1.5 

0.98358 

X.30083 

4.29 

0.6321 

23 

0.0614 

0.263 

0.275 

7944.8 

5  19-0 

329  23.8 

21  57.6 

0.98378 

1.30024 

4.41 

0.6443 

24 

0.0641 

0.268 

0.283 

79  34-4 

518.3 

328  25.0 

21  53.7 

0.98470 

1.29966 

4.53 

0.6561 

25 

0.0669 

+0.275 

+0.292 

79  18.8 

5  17.3 

327  26.1 

21  49.7 

+0.98606 

+1.29905 

-4.65 

-0.6673 

26 

0.0696 

0.286 

0.300 

78  57.0 

515.8 

326  27.0 

21  45.8 

0.98750 

1.29845 

4.77 

0.6782 

27 

0.0724 

0.298 

0.309 

78  29.4 

5  14-0 

325  27.8 

21  41.9 

0.98869 

1.29783 

4.88 

0.6887 

28 

0.0751 

0.312 

0.317 

77  57.3 

5  11.8 

324  28.4 

21  37.9 

0.98932 

1.29720 

5.00 

0.6988 

29 

0.0778 

0.327 

0.325 

7723.1 

5  9.5 

323  28.9 

21  33-9 

0.98922 

1.29657 

5.11 

0.7085 

30 

0.0806 

+0.340 

+0.333 

76  49-3 

5  7.3 

322  29.2 

21  29.9 

+0.98831 

+1.29594 

-5.22 

-0.7178 

31 

0.0833 

0.352 

0.341 

76  18.3 

5  5-2 

321  29.3 

21  25.9 

0.98680 

1.29530 

5.33 

0.7269 

Feb. 

I 

0.0860 

0.361 

0.349 

75  52.2 

5  3.5 

320  29.3 

21  21.9 

0.98484 

1.29465 

5.44 

0.7356 

2 

0.0888 

0.368 

0.357 

75  32.1 

5  2.1 

319  29.2 

21  17.9 

0.98283 

1.29399 

5.55 

0.7440 

3 

0.0915 

0.373 

0.365 

75  17.9 
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7.02 

0.8463 

23 

0.6446 

1.855 

1.840 

36  16.6 

2  25.1 

121  34.2 

•8  6.3 

1. 1 7656 

1.28278 

7.09 

0.8505 

24 

0.6473 

1.860 

1.846 

36  1.2 

2  24.1 

120  33.8 

8  2.3 

1. 17640 

1.28222 

7.15   0.8546  1 

25 

0.6501 

1.863 

1.852 

35  48.8 

223.3 

"9  33.1 

758.2 

I.I759I 

1. 28168 

7.22 

0.8584 

1 

26 

0.6528 

+  1.864 

+1.858 

35  40.4 

2  22.7 

118  32.4 

7  54-2 

+1. 17526 

+I.28114 

f7.28 

+0.8622 

27 

0.6555 

1.863 

1.864 

35  36.3 

2  22.4 

I '7  31.4 

750.1 

I. 17472 

1. 28061 

7.34 

0.8658 

. 

28 

0.6583 

1.862 

1.869 

35  35.6 

2  22.4 

116  30.3 

746.0 

I.I7449 

I.28011 

7.40 

0.8692 

29 

0.6610 

1.863 

1.875 

35  37.0 

2  22.5 

115  29.0 

741.9 

I. 17474 

1.27960 

7.46 

0.8725 

1 

30 

0.6637 

1.865 

1.880 

35  38.8 

2  22.6 

114  27.5 

737.8 

I. 17549 

1. 27912 

7.51 

0.8756 

31 

0.6665 

+  1.871 

+1.886 

35  39- 1 

2  22.6 

113  25.9 

7  33.7 

+1. 17673 

+  1.27865 

+7.56 

+0.8786 

Sept. 

I 

0.6692 

1.878 

1. 891 

35  36.4 

2  22.4 

112  24.1 

729.6 

1. 17829 

I.27819 

7.61 

0.8814 

2 

0.6720 

1.888 

1.897 

35  29.6 

2  22.0 

III  22.1 

725.5 

1. 17996 

1,27776 

7.66 

0.8841 

1 

3 

0.6747 

1.899 

1.902 

35  18.9 

2  21.3 

no  20.0 

721.3 

I.I8I55 

1.27734 

7.70 

0.8867 

h 

4 

0.6774 

1. 910 

1.907 

35  4.9 

2  20.3 

109  17.7 

7  17.2 

I. 18283 

1.27694 

7.75 

0.8891 

;  («»•») 

5 

0.6802 

+1.920 

+1.912 

34  49.1 

2  19.3 

108  15.3 

713-0 

+1. 18369 

+  1.27654 

+7.79 

+0.8914 

6 

0.6829 

1.928 

1.918 

34  33.4 

2  18.2 

107  12.7 

7  8.8 

1. 18408 

1. 27618 

7.83 

0.8936 

7 

0.6857 

1.934 

1.923 

34  19-5 

2  17.3 

106  lO.O 

7  4.7 

1. 18407 

1.27582 

7.86 

0.8956 

8 

0.6884 

1.937 

1.928 

34  8.6 

2  16.6 

105  7.1 

7  0.5 

1.1838-1 

1.27549 

7.90 

0.8975 

1 

9 

0.691 1 

1.938 

1-933 

34  2.0 

2  16. 1 

104  4.2 

656.3 

I.I8350 

I.27519 

7.93 

0.8993 

10 

0.6939 

+1.938 

+1.938 

33  59.4 

2  16.0 

103  I.I 

6  52.1 

+I.I8334 

+1.27490 

+7.96 

+0.9009 

II 

0.6966 

1.938 

1.943 

34  0.0 

2  16.0 

loi  57.9 
100  54.6 

647.9 

I.I835I 

1.27463 

7-99 

a9024 

12 

0.6993 

1.940 

1.948 

34  2.5 

2  16.2 

643.6 

1.18414 

1.27438 

8.01 

0.9038 

13 

0.7021 

1.944 

1.953 

34  5.1 

2  16.3 

9951.2 

639.4 

I.I8524 

I.27415 

8.03 

0.9050 

14 

0.7048 

1.951 

1.958 

34  5.9 

2  16.4 

98  47.7 

635.2 

1. 18672 

1.27394 

8.06 

0.9061 

15 

0.7076 

+1.959 

+1.962 

34  3-7 

2  16.2 

97  44-1 

6  30.9 

+1. 18842 

fl.27377 

+8.07 

+0.9071 

16 

0.7103 

1.969 

1.967 

33*57.9 

2  15.9 

96  40.4 

6  26.7 

I.I90I3 

1. 27361 

8.09 

0.9080 

17 

0.7130 

1.979 

1.972 

33  48.7 

2  15.2 

95  36.7 

6  22.4 

I.I9I6I 

1.27348 

8.10 

0.9087 

18 

0.7158 

1.989 

1.977 

33  37.0 

2  14.5 

94  32.9 

6  i8.2 

1. 19269 

1.27336 

8.11 

0.9093 

19 

0.7185 

1.996 

1.982 

33  24.4 

2  13.6 

93  29.0 

613.9 

1. 19330 

1.27327 

8.12 

0.9098 

h 

20 

0.7212 

+2.002 

+1.986 

33  12.3 

2  12.9 

92  25.1 

6  9.7 

+I.I934I 

+  I.27321 

+8.13 

+0.9101 

(0.0) 

21 

0.7240 

2.004 

1.991 

33  2.7 

2  12.2 

91  21. I 

6  5.4 

I.I93I5 

I.27316 

8.13 

0.9103 

22 

0.7267 

2.004 

1.996 

32  56.6 

2  II. 8 

90  17.1 

6  1. 1 

1. 19267 

1-27315 

8.14 

0.9104 

23 

0.7295 

2.003 

2.001 

32  54.6 

2  II.6 

89  13.0 

556.9 

1. 19220 

i*273i5 

8.14 

a9i04 

24 

0.7322 

2.001 

2.006 

32  56.4 

2  II.8 

88  8.9 

552.6 

I.I9I95 

1.27318 

8.13 

0.9103 

25 

0.7349 

+2.000 

+2,011 

33  0.9 

2  12.0 

87  4.8 

548.3 

+I.I92I2 

+1.27323 

+8.13 

+0.9100 

26 

0.7377 

2.001 

2.015 

33  6..4 

2  12.4 

86  0.7 

544.0 

I. 19279 

1.27331 

8.12 

0.9096 

27 

0.7404 

2.004 

2.020 

33  ".2 

2  12.7 

84  56.6 

539.8 

1.19396 

1.27341 

8.11 

0.9090 

28 

0.7431 

2.011 

2.024 

33  13.5 

2  12.9 

83  52.4 

535.5 

1.19552 

1.27354 

8.10 

0.9083 

29 

0-7459 

2.020 

2.029 

33  12.2 

2  12.8 

82  48.3 

5  31.2 

1. 19731 

1.27368 

8.08  '  0.9075 

1 

30 

0.7486 

+2.030 

+2.034 

33  6-9 

2  12.5 

81  44.1 

526.9 

+1. 19908 

+1.27386 

+8.06  +0.9066 

Oct. 

I 

0.7514 

+2.041 

+2.039 

32  58.1 

2  II.9 

80  40.0 

522.7 

+1.20067 

+1.27405 

+8.05  +0.9056 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

FOR  WASHINGTON  MEAN  MIDNIGHT 

• 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/' 

G 

If 

T 

og^. 

Log  h. 

• 

t 

Log  i. 

In  Time. 

In  Time. 

In  Arc. 

In  Time. 

In  Arc, 

In  Time. 

y 

s 

.     1  »   • 

h 

m 

0             r 

h     n\ 

M 

Oct.         I 

0.7514 

+2.041 

+2.039 

32  58.1 

2 

1 1.9 

80  40.0 

5  22.7    +1 

.20067 

+1.27405 

+8.05 

+0.9056 

2 

0.7541 

2.051 

2.044 

32  46.9 

2 

II. I 

79  35-9 

5  18.4       I. 

.20188 

1.27426 

8.02 

0.9044 

3 

0.7568 

2.059 

2.049 

32  350 

2 

10.3 

78  31.8 

5  14-2       I, 

.20268 

I.27451 

8.00 

0.9031 

4 

0.7596 

2.065 

2.054 

32  24.2 

2 

9.6 

77  27.8 

5    9.9      I 

.20307 

1.27477 

7-97 

0.9016 

h         5 

0.7623 

2.069 

2.059 

32  15.8 

2 

9-1 

76  23.8 

5    5-6      I 

.20314 

1.27506 

7-94 

0.9000 

(l.O)      6 

0.7651 

4-2.070 

+2.064 

32  II. I 

2 

8.7 

75  19-8 

5     1.3    +!■ 

.20311 

+1.27537 

+7.91 

+0,8983 

7 

0.7678 

2.071 

2.069 

32  10.3 

2 

8.7 

74  15-9 

4  57-1       I. 

.20313 

1.27568 

7.88 

0.8964 

8 

0.7705 

2.071 

2.074 

32  13.0 

2 

8.9 

73  12.0 

4  52.8      I, 

.20348 

1.27603 

7.84 

0.8944 

9 

0-7733 

2.073 

2.079 

32  17-9 

2 

9.2 

72    8.2 

4  48.5      I. 

.20421 

I.27641 

7.80 

0.8923 

lO 

0.7760 

2.076 

2.085 

32  23.5 

2 

9.6 

71    4-5 

4  44-3       I. 

.20541 

1.27679 

7.76 

0.8900 

II 

0.7787 

+2.083 

+2.090 

32  27.9 

2 

9.9 

70    0.9 

440.1    +1. 

.20703 

+1.27720 

+7.72 

+0.8875 

12 

0.7815 

2.091 

2.095 

32  29.8 

2 

10.0 

68  57.4 

4  35-8       I. 

.20893 

1.27762 

7.67 

0.8849 

13 

0.7842 

2.101 

2.101 

32  28.2 

2 

9.9 

67  53.9 

4  31.6       I. 

.21091 

1.27806 

7.62 

0.8822 

14 

0.7870 

2.112 

2.106 

32  23.1 

2 

9.5 

66  50.6 

4  27.4      I- 

.21277 

1.27853 

7.57 

0.8793 

15 

0.7897 

2.123 

2.II2 

32  15. 1 

2 

9.0 

65  47.4 

4  23.2       I. 

.21431 

1.27900 

7.52 

0.8763 

i6 

0.7924 

+2.132 

+2. 1 17 

32    5-5 

2 

8.4 

64  44.2 

4  18.9    +1. 

.21542 

+1.27950 

+7-47 

+0.8731 

17 

0.7952 

2.139 

2.123 

31  56.0 

2 

7-7 

63  41-2 

4  M-7      I- 

.21608 

1. 28001 

7.41 

0.8698 

i8 

0.7979 

2.143 

2.129 

31  48.0 

2 

7.2 

62  38.4 

4  10.6      I, 

.21632 

1.28053 

7-35 

0.8663  1 

19 

0.8006 

2.145 

2.134 

31  43-0 

2 

6.9 

61  35.5 

4    6.4      I. 

.21630 

1. 28107 

7.29 

0.8626 

h       "° 

0.8034 

2.145 

2.140 

31  41.6 

2 

6.8 

60  32.9 

4    2.2      I. 

.21622 

1. 28163 

7.22 

0.8588 

(2,0)    21 

0.8061 

+2.145 

+2.146 

31  44.0 

2 

6.9 

59  30.4 

3  58.0    +1. 

.21628 

+1. 28219 

+7.16 

+0.8548 

22 

0.8089 

2.144 

2.153 

31  49.3 

2 

7-3 

58  28.0 

3  53.9       I. 

.21668 

1.28276 

7.09 

0.8507 

;           ^3 

0.8116 

2.146 

2.159 

31  56.0 

2 

7-7 

57  25.7 

3  49-7       I- 

.21754 

1-28334 

7.02 

0.8463 

1               24 

0.8143 

2.150 

2.165 

32    2.5 

2 

8.2 

56  23.7 

3  45-6      I. 

,21890 

1.28394 

6.95 

0.8418 

;        25 

0.8171 

2.157 

2.  171 

32    7-2 

2 

8.5 

55  21.7 

3  41-5       I- 

.22066 

1.28455 

6.87 

0.8371 

26 

0.8198 

+2.167 

+2.178 

32    8.7 

2 

8.6 

54  19.8 

3  37-3    +1. 

.22268 

+1.28517 

+6.80 

+0.8322 

27 

0.8225 

2.178 

2.184 

32    6.3 

2 

8.4 

53  18.1 

3  33.2       1. 

.22480 

1.28579 

6.72 

0.8272 

28 

0.8253 

2. 191 

2. 191 

32    0.2 

2 

8.0 

52  16.6 

329.1       I 

.22681 

1.28642 

6.64 

0.8219 

29 

0.8280 

2.203 

2.198 

31  51-4 

2 

7-4 

51  15-2 

3  25.0      I, 

.22851 

1.28705 

6.55 

0.8164 

30 

0.8308 

2.213 

2.204 

31  41.2 

2 

6.7 

50  13-9 

3  20.9      I. 

.22983 

1.28769 

6.47 

0.8107 

31 

0-8335 

+2.222 

+2.211 

31  31-2 

2 

6.1 

49  12.8 

3  16.9    +1. 

•23073 

+1.28834 

+6.38 

+0.8048 

Nov.        I 

0.8362 

2.228 

2.218 

31  23.1 

2 

5-5 

48  11.8 

3  12.8       I 

.23132 

1.28899 

6.29 

0.7987 

2 

0.8390 

2.232 

2.225 

31  18.0 

2 

5.2 

47  II.O 

3    8.7       I. 

'23173 

1.28964 

6.20 

0.7924 

3 

0.8417 

2-235 

2.232 

31 16.4 

2 

5.1 

46  10.3 

3    4-7       I 

.23217 

1.29029 

6.11 

0.7858 

h    4 

0.8445 

2.238 

2.240 

31  18.2 

2 

5-2 

45    9-7 

3    0.7       I. 

.23280 

1.29096 

6.01 

0.7790 

(3.0)     5 

0.8472 

+2.241 

+2.247 

31  22.4 

2 

5.5 

44    9-3 

2  56.6    +1. 

■23377 

+1. 29162 

+5-91 

+0.7719 

6 

0.8499 

2.246 

2.254 

31  27.6 

2 

5-8 

43    9-1 

2  52.6      I. 

.23516 

1.29227 

5.82 

0.7646 

7 

0.8527 

2.254 

2.262 

31  32.3 

2 

6.2 

42    9.0 

2  48.6      I 

.23697 

1.29292 

5.72 

0.7570 

8 

0.8554 

2.264 

2.269 

31  34-9 

2 

6.3 

41    9.0 

2  44.6       I, 

.23908 

1-29357 

5.61 

0.7491 

9 

0.8581 

2.276 

2.277 

31  34-3 

2 

6.3 

40    9-3 

2  40.6      I, 

•24135 

1.29422 

5-51 

0.7410 

10 

0.8609 

+2.289 

+2.285 

31  30.2 

2 

6.0 

39    9-7 

2  36.6    +1. 

•24357 

-f  1. 29488 

+5.40 

+0.7325 

II 

0.8636 

2.303 

2.293 

31  23.1 

2 

5-5 

38  10.2 

2  32.7       I- 

•24554 

1.29552 

5.29,    0.7238! 

Z2 

0.8664 

2-315 

2.301 

31  13.9 

2 

4.9 

37  10.8 

2  28.7       I 

•24713 

1. 29615 

5.18      0.7147; 

13 

0.8691 

2.325 

2.309 

31    4-1 

2 

4-3 

36  1 1.7 

2  24.8       I. 

.24829 

1.29679 

5.07 

0.7053 

14 

0.8718 

2.333 

2.317 

30  55.2 

2 

3.7 

35  12.6 

2  20.8       I, 

.24904 

1.29740 

4.96 

0.6956 

15 

0.8746 

+2.338 

+2.325 

30  48.5 

2 

3-2 

34  13-8 

2  16.9    +1. 

.24948 

+1.29802 

+4.85 

+0.6855 

16 

0.8773 

+2.341 

+2.334 

30  44-9 

2 

3-0 

33  I5-0 

2  13.0    +1 

.24979 

+1.29864 

+4-73 

+0.6750 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

1 
1 

FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

T 

/ 

/' 

G 

H 

Log  g. 

LoK  h. 

• 

Log  ,-. 

In  Time, 
s 

In  Time, 
s 

In  Arc. 

In  Time. 

In  Arc. 

In  Time. 

y 

0      • 

h    m 

0       > 

h     m 

u 

Nov. 

i6 

0.8773 

+2.341 

+2.334 

30  44.9 

2     3.0 

33  15.0 

2  13.0 

+1.24979 

+  1.29864 

+4.73 

+0.6750 

17 

0.8800 

2.343 

2.342 

30  44.8 

2     3.0 

32  16.5 

2    9.1 

1. 25017 

1.29924 

4.61 

0.6641 

i8 

0.8828 

2.345 

2.351 

30  47.5 

2     3.2 

31  18.0 

2     5.2 

1.25077 

1.29983 

4.49 

0.6527 

h 

19 

0.8855 

2.349 

2.360 

30  52. 1 

2      3.5 

30  19.7 

2     1.3 

I.25176 

1. 3004 1 

4.37 

0.6410 

(4.0) 

20 

0.8883 

2.354 

2.368 

30  57.0 

2      3.8 

29  21.5 

I  57.4 

1.25320 

1.30098 

4.25 

0.6287 

21 

0.8910 

+2.363 

+2.377 

31     0.6 

2     4.0 

28  23.5 

I  53.6 

+1.25504 

+I.30154 

+4.13 

+0.6160 

22 

0.8937 

2.374 

2.386 

31     1.4 

2     4.1 

27  25.5 

149.7 

1.25717 

1.30209 

4.01 

0.6027 

1 

1 

23 

0.8965 

2.388 

2.395 

30  58.9 

2      3.9 

26  27.7 

I  45.9 

1.25944 

1.30262 

3.88 

0.5889 

1 

24 

0.8992 

2.402 

2.404 

30  52.7 

2      3.5 

25  30.0 

I  42.0 

I.26166 

1-30314 

3.75 

0.5744 

25 

0.9019 

2.417 

2.414 

30  43.6 

2     2.9 

24  32.5 

I  38.2 

1.26365 

1.30365 

3.63 

0.5594 

1 

26 

0.9047 

+2.431 

+2.423 

30  32.5 

2      2.2 

23  35.0 

I  34.3 

+1.26527 

+I.30415 

+3.50 

+0.5436 

27 

0.9074 

2.443 

2.432 

30  21. 1 

2      1.4 

22  37.6 

I  30.5 

1.26656 

1. 3046 1 

3.37 

0.5271 

28 

0.9102 

2.452 

2.442 

30  10.9 

2     0.7 

21  40.4 

I  26.7 

1.26748 

1.30508 

3.23 

0.5098 

29 

0.9129 

2.460 

2.451 

30     2.9 

2     0.2 

20  43.2 

I  22.9 

I.26819 

1.30553 

3.10 

0.4916 

1 

30 

0.9156 

2.465 

2.461 

29  58.0 

I  59.9 

19  46.2 

I  19. 1 

1. 26881 

1.30596 

2.97 

0.4725 

i-/GC* 

I 

0.9184 

+2.470 

+2.471 

29  56.4 

I  59.8 

18  49.2 

I  15.3 

+1.26956 

+1.30637 

+2.83 

+0.4523 

2 

0.92 1 1 

2.476 

2.480 

29  57.2 

I  59.8 

17  52.3 

I  II. 5 

1.27056 

1.30677 

2.70 

0.4310 

3 

0.9238 

2.482 

2.490 

2959.4 

2     0.0 

16  55.5 

I     7.7 

I.27192 

I.30715 

2.56 

0.4085 

4 

0.9266 

2.491 

2.500 

30    1.6 

2     O.I 

15  58.7 

I     3.9 

1.27366 

1.30751 

2.42 

0.3846 

h 

5 

0.9293 

2.503 

2.510 

30    2.3 

2     0.2 

15    2.1 

I      O.I 

1.27572 

1.30785 

2.29 

0.3591 

(6.0) 

6 

0.9321 

+2.517 

+2.520 

30    0.4 

2     0.0 

14    5-5 

0  56.4 

+1.27797 

+I.30818 

+2.15 

+0.3319 

7 

0.9348 

2.532 

2.530 

29  55.3 

I  59.7 

13    9.0 

0  52.6 

1.28021 

1.30848 

2.01 

0.3027 

8 

0.9375 

2.548 

2.540 

2947.1 

I  59.1 

12  12.5 

048.8 

1.28229 

1.30876 

1.87 

0.2713 

9 

0.9403 

2.563 

2.550 

29  36.6 

158.4 

11  16.1 

045.1 

1.28405 

1.30903 

1.73 

0.2372 

10 

0.9430 

2.575 

2.560 

29  24.9 

I  57.7 

10  19.7 

041.3 

1.28542 

1.30927 

1.59 

0.2001 

II 

0.9458 

+2.586 

+2.570 

29  13.4 

I  56.9 

923.4 

037.6 

+1.28640 

+1.30950 

+1.44 

+0.1594 

1 

12 

0.9485 

2.594 

2.580 

29    3.6 

I  56.2 

8  27.2 

033.8 

1. 28701 

1.30970 

1.30 

0.1143 

13 

0.9512 

2.599 

2.590 

28  56.4 

155.8 

731.0 

0  30.1 

1.28742 

1.30989 

1. 16 

0.0638 

14 

0.9540 

2.603 

2.600 

28  52.3 

I  55.5 

634.8 

0  26.3 

I.28781 

I.31005 

1.02 

0.0065 

15 

0.9567 

2.607 

2.611 

28  51.1 

155.4 

538.7 

0  22.5 

1.28835 

I.31019 

0.87 

9.9403 

1 

16 

0.9594 

+2.612 

+2.621 

28  52.0 

I  55.5 

442.6 

0  18.9 

+I.28917 

+I.31031 

+0.73 

+9.8619 

17 

0.9622 

2.618 

2.632 

28  53.8 

I  55.6 

346.5 

0  15. 1 

1.29039 

1.31041 

0.58 

9.7661 

18 

0.9649 

2.627 

2.642 

28  54.9 

I  55.7 

250.4 

0  II. 4 

I.29197 

I.31048 

0.44 

9.6428 

19 

0.9677 

2.639 

2.652 

28  54.0 

155.6 

I  54.3 

0    7.6 

1.29387 

1.31054 

0.29 

9.4697 

h 

20 

0.9704 

2.654 

2.663 

28  50.1 

I  55.3 

058.3 

0    3.9 

1.29594 

1.31057 

0.15 

9.1772 

1    (6.0) 

21 

0.9731 

+2.669 

+2.673 

28  43.0 

1  54.9 

0    2.2 

0    0.1 

+I.29801 

+1.31059 

+0.01 

+7.7619 

1 

22 

0.9759 

2.685 

2.683 

28  32.8 

I  54.2 

359    6.2 

23  56.4 

1.29992 

1.3X057 

—0.14 

-9.1425 

1 

23 

0.9786 

2.701 

2.693 

28  20.5 

I  53.4 

358  lo.i 

23  52.7 

I-30153 

1.31054 

0.28 

9.4524 

24 

0.9813 

2.714 

2.704 

28    7.3 

I  52.5 

357  14.0 

23  48.9 

1.30282 

I.31050 

0.43 

9.6314 

25 

0.9841 

2.725 

2.714 

27  54.6 

I  51.6 

356  17.9 

23  45.2 

1.30374 

1.31042 

0.57 

9.7577 

26 

0.9868 

+2.734 

+2.725 

27  43.6 

I  50.9 

355  21.8 

23  41.5 

+1-30439 

+I.31032 

-0.72 

-9.8553 

27 

0.9896 

2.741 

2.735 

27  35.3 

I  50.4 

354  25.6 

23  37.7 

1.30494 

1. 31020 

0.86 

9.9348 

28 

0.9923 

2.747 

2.745 

27  30.0 

I  50.0 

353  29.4 

23  34.0 

1.30549 

1. 31006 

1. 00 

0.0019 

29 

0.9950 

2.752 

2.756 

27  27.4 

I  49.9 

352  33.1 

23  30.2 

1.30622 

1.30990 

1.15 

0.0599 

30 

0.9978 

2.759 

2.766 

27  26.5 

I  49.8 

351  36.8 

23  26.5 

1.30723 

1.30972 

1.29 

O.I  109 

31 

1.0005 

+2.768 

+2.776 

27  26.3 

I  49.7 

350  40.4 

23  22.7 

+1.30860 

+1.30952 

-1.43 

-0.1565 

32 

1.0032 

+2.779 

+2.786 

27  25.2 

149.7 

349  44.0 

23  18.9 

+1. 31026 

+1.30929 

-1.57 

-0.1976 

BESSELIAN  AND  INDEPENDENT  STAR-NUMBERS,  1904.  303 


. 

(CONSTANTS  OF  STROVE  AND  PETERS.) 

FOR  WASHINGTON  SIDEREAL  TWELVE 

HOURS. 

1 

Mean 
Solar  Date. 

Log  A'.      Log  B'. 

I 

LogC 

Log  A 

/' 

G' 

H 

Log  g'. 

Log  h. 

Log  i. 

Jan.      0.72 

+  8.2691  1  +  0.9929 

—  0.4956 

+  1.3044 

s 

+  0.057 

0     » 
87  50 

0     ' 
351  10 

+  0.9932 

+  1.3096 

-  0.1329 

10.70 

8.7068 

0.9887 

0.8024 

1.2842 

0.157 

84    I 

341  45 

0.9911 

1.3066 

0.4397 

20.67 

8.9097 

0.9821 

0.9712 

1.2484 

0.250 

80  22 

332  10 

0.9883 

1.3018 

0.6085 

30.64 

9.0366 

0.9737 

I.0818 

1. 1944 

0.335 

76  57 

322  21 

0.9851 

1.2958 

0.7191 

Feb.     9-6i 

9.1247 

0.9647 

1. 1585 

1.X171 

0.410 

73  50 

312  16 

0.9822 

1.2893 

0.7958 

]            19-59 

+  9-^893 

+  0.9560 

—  I.2118 

+  1.0063 

+  0.475 

71    4 

301  56 

+  0.9801 

+  1.2830 

—  0.8491 

29.56 

9.2387 

0.9488 

1.2469 

0.8388 

0.533 

68  39 

291  21 

0.9796 

1.2778 

0.8842 

Mar.  10.53 

9.2786 

0.9439 

1.2668 

+  0.5392 

0.584 

66  34 

280  36 

0.9813 

1-2743 

0.9041 

20.50 

9-3130 

0.9421 

I.2731 

-  8.8143 

0.632 

64  47 

269  48 

0.9856 

1.2731 

0.9104 

30.48 

9.3447 

0-9435 

1.2664 

0.5525 

0.679 

63  12 

259    4 

0.9929 

1.2744 

0.9037 

1 

Apr.     9-45 

+  9.3761 

+  0.9478 

-  1.2465 

-  0.8418 

+  0.730 

61  44 

248  30 

+  1.0030 

+  1.2778 

-0.8838 

19.42 

9.4085 

0.9544 

I.2123 

1.0046 

0.787 

60  18 

238  13 

1.0156 

1.2829 

0.8496 

29.40 

9-4424 

0.9623 

I.1616 

1.1125 

0.850 

5848 

228  14 

1.0302 

1.2890 

0.7989 

May     9-37 

9.4778 

0.9705 

1.0903 

1. 1882 

0.923 

57  II 

218  35 

1.0460 

1.2952 

0.7276  1 

• 

19.34 

9-5M3 

a9782 

0.9900 

1.2418 

1.004 

55  26 

209  15 

1.0626 

1.3010 

0.6273  j 

29-31 

+  9.5509 

+  0.9845 

-  0.8435 

-  1.2783 

+ 1.092 

53  33 

200  II 

+  1.0791 

+  1.3058 

-  0.4808 

June    8.29 

9.5867 

0.9886 

0.6010 

1.3005 

1.185 

'51  32 

191  18 

1.0949 

1.3090 

0.2383 

18.26 

9.6209 

0.9902 

-  9-9554 

1.3101 

1.283 

49  25 

182  32 

1.1098 

1.3105 

-  9.5927 

28.23 

9.6529 

0.9892 

+  0.3435 

1.3076 

1.381 

47  15 

17348 

1-1233 

1.3101 

+  9.9808 

July    8.20 

9.6821 

0.9855 

0.7203 

1.2929 

1.478 

45    5 

165     I 

1.1354 

1.3079 

0.3576 

1 

18.18 

+  9.7082 

+  0.9794 

+  0.9115 

—  1. 2651 

+  1.569 

42  58 

156    6 

+  1.1460 

+  1.3040 

+  0.5488  i 

28.15 

9-73" 

0.9715 

1.0350 

1.2224 

1.654 

40  56 

147    0 

1.1551 

1.2988 

0.6723 

Aug.     7." 

9.7510 

0.9625 

1.1214 

1.16x3 

1.731 

39    4 

137  38 

X.1630 

1.2928 

0.7587  ; 

17.10 

9.7679 

0.9531 

1. 1834 

1.0754 

1.800 

37  23 

127  57 

1.1699 

1.2866 

0.8207 

27.07 

9.7824 

0.9445 

1.2269 

0.9519 

1.861 

35  55 

117  58 

1.1761 

1.2809 

0.8642 ' 

Sept.    6.04 

+  9.7948 

+  a9376 

+  1.2553 

-  0.7591 

+ 1.915 

34  43 

107  41 

+  1.1821 

+  1.2764. 

+  a8926 

16.01 

9.8059 

0.9331 

1.2703 

-0.3712 

1.965 

33  45 

97  II 

1.1883 

1.2737 

0.9076 

25.99 

9.8164 

0.9317 

1.2725 

+  0.0513 

2.013 

33    2 

8634 

1.1951 

1.2733 

0.9098 

Oct.      5-96 

9.8268 

0.9334 

1.2619 

0.6616 

2.o6i 

32  31 

75  55 

1.2030 

1.2751 

0.8992 

15-93 

1 
1 

9.8378 

a938o 

1.2377 

0.8997 

2.x  14 

32    8 

65  20 

1.2122 

1.2792 

0.8750 

1 

25-90 

+  9.8499 

+  0.9448 

+  1. 1979 

+  1.0440 

+  2.174 

31  49 

54  57 

+  1.2228 

+  1.2848 

+  0.8352 

Nov.    4-S8 

9.8633 

0.9528 

1.1390 

1.1424 

2.242 

31  30 

44  47 

1-2347 

1.2912 

0.7763  ' 

14.85 

9.8782 

0.9610 

1.0548 

1.2117 

2.320 

31     6 

34  52 

1.2478 

1.2976 

0.6921 

24.82 

9.8942 

0.9681 

0.9323 

1.2599 

2.407 

30  35 

25  12 

1.2614 

1.3033 

0.5696 

Dec.     4-79 

9.91 10 

0.9732 

0.7400 

1.291 1 

2.503 

29  55 

15  42 

1.2753 

1.3076 

0.3773 

14-77 

+  9.9282 

+  0.9757 

+  0.3526 

+  1.3074 

+  2.604 

29    5 

6  20 

+  X.2889 

+  1.3101 

+  9.9899 

24-74 

9.9451 

0.9751 

—  0.0279 

1.3099 

2.707 

28    7 

357     I 

1. 3018 

1.3105 

—  9.6652  1 

34-71 

+  9.9612 

+  0.9712 

-  0.6391 

+  1.2986 

+  2.809 

27    2 

347  39 

+  1.3136 

+  1.3087 

—  0.2764  ' 

E  =  — o».ooi 

1 
1 

The  above  numbers  are  those  used  in  computing  the  apparei 

It  places 

of  the  fix< 

sd  stars,  g 

1 
;iven  on     ) 

pages  324-399.  from  the  mean  places,  given  on  pages  304-311.     I 

n  order  t 

0  render  e 

xact  inter 

polation 

possible  through  intervals  of  ten  days,  all  short-period  terms  hav 

e  been  c 

emitted. 
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MEAN  PLACES 

FOR 

1904.0.     (Janua 

Right  AscensiozL 

ry  1^.068, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

33  Piscium 

47 

h 
0 

m        8 

0   25.325 

8 
+     3.0716 

-    6  14  40.54 

+  20.137 

a  Andromedae 

2.1 

0 

3  25.404 

3.0940 

+  28  33  37.54 

19.882 

/3  Cassiopeiae  . 

2.4 

0 

4     3.054 

3.1790 

+  58  37  13.07 

19.863 

22  Andromedae 

4.9 

0 

5  19.71 1 

3.IO61 

+  45  32  16.99 

20.037 

Y  Pegasi  {Algenib) . 

2.8 

0 

8  17.476 

3.0853 

+  14  38  59.57 

2ao24 

<T  Andromedae 

4-4 

0 

13  18.607 

+     3.1249 

4-  36    15    10.81 

+  19.966 

t  Ceti     .... 

3.6 

0 

14  32.217 

3.0572 

-    9  21   21.84 

19.977 

44  Piscium 

5-8 

0 

20  28.872 

3.0739 

4-     I    24    28.97 

19.943 

/5  Hydri  .... 

2.8 

0 

20  42.938 

3.216I 

-77  47  41.73 

20.283 

12  Ceti      .... 

6.0 

0 

25     8.388 

3.0620 

-   4  29  15.63 

19.926 

n  Andromedae 

4.4 

0 

31  45-063 

+     3.1950 

+  33  II  27.41 

+  19.855 

a  Cassiopeiae  {var.) 

2.3 

0 

35     3.275 

3-3807 

+  56    0  39.33 

19.781 

?  Ceti      .         . 

2.2 

0 

38  46.278 

3.01 31 

-  18  30  48.21 

19.802 

21  Cassiopeiae  . 

5.7 

0 

39  17.829 

3.8877 

+  74  27  48.30 

19.726 

o  Cassiopeiae  . 

4-7 

0 

39  22.333 

3.3268 

+  47  45  32.68 

19.745 

d  Piscium 

4.8 

0 

43  42.044 

+     3.1092 

+    73  45.75 

+  19.639 

Y  Cassiopeiae  . 

2.3 

0 

50  54.500 

3-5900 

-1-60  II  49.20 

19.549 

/I  Andromedae 

4.0 

0 

51  25.303 

3.3177 

+  37  58  43.43 

19.574 

43  Cephei  (H.) . 

4.6 

0 

• 

ss  31.154 

7.4505 

+  85  44  32.59 

19.457 

1        e  Piscium 

4-3 

0 

57  57.589 

3.IIO3 

4-     7    22    24.20 

•19.435 

/?  Andromedae 

2.2 

4  21.219 

+     3.3476 

+  35     6  42.10 

+  19.145 

K  Tucanae 

4-9 

12    30.785 

2.0416 

-69  23  10.01 

19.141 

/  Piscium 

^'l 

12    50.789 

3.0918 

+    36  32.56 

19.017 

e^  Ceti      .... 

3.6 

19    13.474 

2.9976 

-    8  40  42.94 

18.646 

38  Cassiopeiae  . 

5-9 

24      4.498 

4.3994 

+  69  46  14.81 

18.641   , 

a  Ursae  Minoris  (Polaris) 

2.2 

24    15.71* 

+  26.0459 

+  88  47  41.56 

+  18.710 

7)  Piscium 

3.7 

26    20.668 

3.2043 

+  14  51     3.93 

18.638 

u  Andromedae 

4.2 

31       9.539 

3.5060 

+  40  55  31.69 

18.105 

TT  Piscium 

5.5 

32       0.463 

3.1752 

+  II  39     2.17 

18.487 

a  Eridani  (Achernar) 

0.4 

34     8.371 

2.2378 

-57  43  27.95 

18.338 

V  Piscium 

4.6 

36  26.066 

+     3.  "87 

+    50     7.20 

+  18.301 

0  Piscium 

4.4 

40  19.378 

3-1637 

+    8  40  29.01 

18.201 

C  Ceti      .... 

3.6 

46  43.304 

2.9598 

-  10  48  32.76 

17.885 

P  Arietis 

2.8 

49  20.060 

3-3063 

+  20  20  20.17 

17.698 

50  Cassiopeiae  . 

4-1 

SS  13.345 

5.0400 

+  71  57  25.19 

17.586 

Y  Andromedae 

2.2 

58    0.160 

•f     3.6669 

+  41  52     9.53 

+  17-397 

a  Arietis 

2.1 

2 

I  45.552 

3.3738 

+  23     0  31-40 

17.139 

P  Trianguli 

3.1 

2 

3  49.684 

3.5581 

+  34  32     0.31 

17.147 

^'Ceti      .         . 

4-5 

2 

7  54.617 

3.1756 

+    8  23  47.45 

16.988 

Y  Trianguli 

4-3 

2 

u  36.248 

3.5552 

+  33  24  12.34 

16.779 

67  Ceti      .... 

5.6 

2 

12  11.658 

4-  2.9901 

-    6  51  51.83 

+  16.693 

d  Hydri  .... 

4.2 

2 

20     2.275 

1.0552 

-69     5  46.11 

16.439 

{  Cassiopeiae  . 

4.6 

2 

21     8.849 

4.8883 

+  66  58  16.00 

16.374 

5«  Ceti     .... 

4-5 

2 

23     3.201 

4-   3.1851 

+    81  48.05 

16.260 

tx  Hydri  .... 

5-3 

2 

33  41.428 

-   1-3783 

-79  31  41.89 

15.668 

d  Ceti     .... 

4.1 

2 

34  33.661 

4-   3.0722 

-   0     5     7.12 

+  15.662 

e  Persei .... 

4.2 

2 

37  38.308 

4.0777 

+  48  49  21.87 

15.401 

Y  Ceti     .... 

3.6 

2 

38  19.505 

4-   3*1049 

+    2  49  53.31 

+  15.300 

FIXED  STARS,  1904. 
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MEAN  PLACES  FOR 

1904.0.     (January  i*.o68, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

• 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

<T  Arietis 

5.5 

h      m        8 

2    46    11.432 

s 
+   3.3064 

0        '         '• 
4-  14  41    11.99 

4-14.969 

47  Cephei  (H.)          ^ 

5-7 

2  53  17.853 

7.7973 

4-79     2  23.48 

14.593 

€  Arietis 

4.6 

2    53   43.216 

3.4234 

4- 20   57    23.84 

14.548 

a  Ceti     .... 

2.6 

2  57  15.597 

3.1321 

4-.  3   42   48.13 

14.265 

/9  Persei  {Algol)      (var.) 

2.3 

3     I  55.130 

3.8895 

4-40   35    10.07 

14.054 

48  Cephei  (H.) 

5-5 

3     8     7.063 

+  7.4613 

4-77   22    57.18 

4-  13.609 

C  Arietis 

4.8 

3     9  22.873 

3.4417 

4-20   41    20.06 

13.501 

a  Persei  .... 

1.9 

3  17  27.866 

+  4.2637 

+  49  31   11.50 

13.027 

t  Hydri  .... 

5.7 

3  18  20.343 

-   1.5745 

-77  44  21.29 

13.037 

/  Tauri    .... 

4-3 

3  25  34.294 

+   3.3076 

4- 12  36  28.79 

12.511 

e  Eridani 

3-7 

3  28  24.417 

+   2.8246 

-   9  46  58.35 

+  12.339 

d  Persei .... 

3.1 

3  36    5.149 

4.2554 

4-47  28  51.47 

11.741 

y  Camelopardalis  . 

4.6 

3  40  12.862 

6.2665 

4-71     2  12.64 

XI.426 

r^  Tauri  .... 

3-1 

3  41  46.552 

3.5597 

4-23  48  30.91 

11.321 

C  Persei .... 

3.0 

3  48     5.697 

+   3-7631 

+  31  35  55.96 

ia897 

y  Hydri  .... 

3-3 

3  48  43.125 

—   0.9770 

-74  31  59.81 

4-  ia982 

c  Persei .... 

3.0 

3  51  24,553 

+  4.0160 

+  39  43  58.33 

ia640 

r  Eridani 

3-0 

3  53  33.012 

2.7979 

-13  46  52.79 

X0.397 

A' Tauri  .... 

4.6 

3  59     1.085 

3.5416 

4-21  49  11.82 

z  0.040 

c  Persei .... 

4-3 

4     I  41.354 

4.3431 

4-47  27  23.64 

9.863 

0*  Eridani 

4.2 

4     7  10.737 

4-  2.9267 

-   7     5  15.22 

4-    9.560 

y  Tauri  .... 

3-8 

4  H  19.733 

3.4103 

4- 15  23  46.09 

8.893 

€  Tauri  .... 

3-6 

4  23     0.584 

+   3.4994 

+  18  58    4.24 

8.199 

d  Mensae 

5-6 

'  4  24  27.063 

-   4.1783 

-80  26  20.74 

8.189 

m  Persei .... 

6.0 

4  26  39.475 

4-  4.2123 

+  42  51  33.19 

7.945 

a  Tauri  {Aldebaran) 

I.O 

4  30  24.645 

+   3.4388 

4-  16    18   59.86 

+    7.449. 

r  Tauri  .... 

4-5 

4  36  28.917 

3.5973 

4-  22    46    23.13 

7.125 

a  Camelopardalis  . 

4.4 

4  44  30.151 

5.9407 

4-66  10  48.60 

6.490 

/  Tauri   .... 

5-2 

4  45  45.417 

3.5065 

4-  18   40    36.52 

6.346 

t  Aurigae 

2.8 

4  50  44.414 

3.9023 

4-33      0   52.07 

5.945 

C  Aurigae 

3.9 

4  55  45-948 

4-  4.1876 

4-40   56    10.13 

+    5.523 

II  Orionis 

4-7 

4  59     4.962 

3.4258 

4-  15    16    14.72 

5.230 

/?  Eridani 

2.9 

5     3     7.810 

2.9487 

-    5  12  36.71 

4.849 

a  Aurigae  {Capella) 

0.1 

5     9  35.742 

4.4270 

+  45  54     2.92 

3.945 

P  Orionis  iRigef)    . 

0.3 

5     9  55.424 

2.8818 

-    8  18  43.99 

4.345 

T  Orionis 

3.8 

5  12  56.691 

4-   2.9121 

-    6  56  52.19 

4-    4.082 

fi  Tauri  .... 

1.8 

5  20  13.353 

3-7904 

4-28  31  36.27 

3.285 

X  Aurigae 

5'0 

5  26  28.724 

3.9031 

+  32    .7  16.99 

2.909 

Groombridge  966 

6.4 

5  26  52.990 

8.0013 

4-74  58  51.66 

2.904 

d  Orionis  (var.) 

2.3 

5  27    6.104 

3.0638 

-    0  22  11.56 

2.865 

a  Leporis 

2.7 

5  28  29.764 

4-   2.6454 

-  17  53  26.63 

+    2.747 

Groombridge  944 

6.4 

5  31     9.144 

18.7110 

+  85     8  59.87 

2.513 

e  Orionis 

1.8 

5  31  20.511 

3.0432 

-    I   15  46.35 

2.50X 

a  Columbae 

2.7 

5  36  10.369 

2.1722 

-34     7  30.28 

2.042 

K  Orionis 

2.3 

5  43  12.204 

2.8446 

-    9  42  12.35 

1.465 

f5  Doradus 

4.4 

5  44  35.989 

4-  0.1012 

-65  46  17.48 

+    1.345 

V  Aurigae 

4.1 

5  44  50.156 

4.1568 

+  39     7  14.79 

1.339 

a  Orionis  (var,) 

0.9 

5  49  58.462 

4-   3.2476 

4-    7  23  22.20 

-1-    0.886 

20 


306 


FIXED  STARS,  1904. 


MEAN  PLACES 

FOR 

1904.0. 

(January  1^.068, 

Washington.) 

Name  of  Star. 

Magni- 
tuae. 

Right  Ascension. 

Annnal 
Variation. 

Declination. 

Annual 
Variation. 

/9  Aurigae 

2.0 

h 
5 

m 
52 

s 
29.242 

s 
+   4.4014 

0        *         »' 

+  44  56  17.30 

4-     0.651 

6  Aurigae 

2.9 

5 

53 

10.495 

4.0913 

+^37  12  22.48 

4-     0.506 

V  Ononis 

4-5 

6 

2 

5.468 

34263 

+ 14  46  48.92 

—     0.208 

22  Camelopardalis  (H.)    . 

47 

6 

8 

16.179 

6.6197 

+  69  21   15.16 

0.837 

r^  Geminorum 

3-5 

6 

9 

5.004 

3-6227 

+  22  32     5.90 

0.811 

fi  Geminorum 

3-2 

6 

17 

9.186 

+    3.6308 

+  22  33  47.72 

-     I.613 

^Aurigae 

5-1 

6 

17 

30.398 

4.6265 

+  49  20  14.52 

1.533 

a  Argils  (  Canopus^  . 

-0.8 

6 

21 

49.251 

I.3318 

-52  38  35.22 

1.897 

V  Geminorum 

4.2 

6 

23 

15.786 

3.5630 

+  20  16  23.80 

2.047 

X  Geminorum 

2.0 

6 

32 

9.991 

3.4672 

+  16  28  53.57 

2.852 

e  Geminorum 

3.2 

6 

38 

1.580 

+    3.6933 

+  25  13  35.68 

-     3.329 

^Aurigae 

5-4 

6 

39 

49.327 

4.3309 

+  43  40  24.20 

3.306 

f  a  Canis  Majoris  {Sirius) 

-1.4 

6 

40 

55.068 

2.6435 

-  16  35     3.10 

4.767 

B  Geminorum 

3-7 

6 

46 

27.785 

+    3.9590 

+  34     4  38.62 

4.087 

C  Mensae 

5-6 

6 

48 

2.699 

-   4.9250 

-80  42  45.59 

4.090 

£  Canis  Majoris 

1-5 

6 

54 

ST^'^7^ 

+   2.3573 

-28  50  28.07 

-    4.749 

SI  Cephei  (H.) 

5-3 

6 

55 

42.37* 

29.5414 

+  87  12     1.42 

4.860 

C  Geminorum  {var.) 

4.0 

6 

58  24.956 

3.5612 

4- 20   42    41.27 

5.062 

d  Canis  Majoris 

1.9 

7 

4 

29.236 

2.4380 

-26    14   25.77 

5.563 

63  Aurigae 

5-2 

7 

5 

3.255 

+   4.1344 

+  39  28  39.20 

5.617 

/^  Volantis(z'«r.) 

3-9 

7 

9 

33.776 

-   0.4976 

-70  20  34.87 

-     5.914 

25  Camelopardalis  (H.)  . 

5-3 

7 

lO 

55.251 

+ 12.8840 

+  82  35  51.60 

6.151 

d  Geminorum 

3-5 

7 

14 

23.457 

3.5873 

+  22     9  34.07 

6.408 

Piazzi  vii,  67 

5-7 

7 

20 

53.887 

6.2844 

4-68  39  44.29 

6.975 

/9  Canis  Minoris 

31 

7 

21 

56.726 

3.2559 

4-    8  28  59.11 

7.063 

a*  Geminorum  ( Castor)  . 

1.9 

7 

28 

28.563 

+    3.8347 

+  32     5  58.69 

-     7.630 

f  a  Canis  Min.  (Frocyon)  . 

0.5 

7 

34 

16.625 

3.1427 

4-     5    28    16.41 

9.053 

fi  Geminorum  {JPollux)  . 

1.2 

7 

39 

26.577 

3.6772 

+  28    15    30.31 

8.483 

fp  Geminorum 

5.0 

7  47 

37.431 

3.6781 

4-27      0   52.82 

9.098 

26  Lyncis 

5-8 

7 

47 

43.557 

4.3849 

+  47  48  49.97 

9.085 

Groombridge  1374 

5-6 

7 

48 

43.008 

+   7.2645 

4-74  10  29.80 

-     9.194 

w*  Cancri 

6.0 

7 

55 

7.426 

3.6354 

+  25  39  21.35 

9.656 

3  Ursae  Majoris  (H.) 

5-5 

8 

3 

16.016 

6.0252 

4-68  45  25.94 

10.265 

IS  Argfts  (/>)     . 

3-1 

8 

3 

27.327 

2.5545 

-24     I  37.91 

10.232 

C^  Cancri 

4.8 

8 

6 

42.457 

3.4457 

4- 17  56  15.62 

10.655 

fi  Cancri 

3.8 

8 

II 

18.587 

+    3.2565 

4-   9  28  54.22 

-  10.920 

30  Monocerotis 

3.9 

8 

20 

51.871 

+    3.0000 

-    3  35  34.59 

11.580 

0  Chamaeleontis 

4.6 

8 

23 

31.737 

-    1.7289 

-77  10  29.87 

11.733 

Tl  Cancri 

5.4 

8 

27 

9.534 

+    3.4758 

4-20  46     3.25 

i2.o6x 

c  Hydrae 

4-5 

8 

33 

44.443 

3.1389 

4-     3    40   43.66 

12.474 

y  Cancri 

4.9 

8 

37  43.947 

+    3.4784 

4-21    48    50.59 

-  12.776 

e  Hydrae 

3.5 

8 

41 

41.600 

3.1805 

4-    6  46  16.86 

13.047 

<i*  Cancri  (jnean) 

5.5 

8 

48 

23.394 

3.6703 

+  30   56   35.82 

13.460 

t  Ursae  Majoris 

3.3 

8 

52 

38.337 

4.1276 

4-48   25      8.10 

13.962 

«T*  Ursae  Majoris 

S.O 

9 

I 

57.377 

5.3368 

4-67    31    28.69 

14.362 

K  Cancri 

5.1 

9 

2 

32.934 

+    3.2537 

4-  II      3    17.24 

-  M.345 

6  Hydrae 

4.0 

9 

9 

22.250 

3.1243 

4-     2    43    10.52 

15.055 

fi  ArgCls  .... 

2.0 

9 

12 

8.934 

+   0.6739 

-69    19    l8.22 

-  14.813 

t  Periodic  corrections  given  in  th 

e  Append 

lix  are 

still  to  be  applic 

id  to  the  positic 

•ns  of  Sirius  and  Procyo 

n. 
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MEAN  PLACES 

FOR 

1904.0.     (January  i*.o68, 

Washington.) 

1 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h       m        8 

s 

a          »           tt 

It 

t  Argus  .... 

2.6 

9  14  31.136 

+  1.6043 

-58     52      19.95 

-  15.038 

a  Lyncis 

3.3 

9  15   12.564 

3.6664 

+  34  47  55.62 

15.072 

a  Hydrae 

2.1 

9  22  52.217 

2.9488 

-    8  14  31.92 

15.484 

I  Draconis  (H.)      . 

4-5 

9  23  26.859 

8.8854 

+  81  45     4.67 

1.5.576 

d  Ursae  Majoris 

4.8 

9  26     0.397 

5.3786 

+  70  15     9.49 

15.618 

0  Ursae  Majoris 

3-2 

9  26  26.488 

+  4.0364 

+  52     6  54.73 

-  16.257 

lo  Leonis  Minoris    , 

4.7 

9  28  20.728 

3.6884 

+  36  49  26.70 

15.836 

0  Leonis 

3.8 

9  36     1.700 

+  3.2060 

4-  10    19   45.76 

16.253 

C  ChamaRleontis 

5.2 

9  36  43.638 

-  I.6182 

-80   30   35.88 

16.237 

e  Leonis 

3-2 

9  40  24.240 

+  3.4129 

4-24    12    59.28 

16.463 

p.  Leonis 

4.0 

9  47  18.322 

+  3.4192 

+  26    27    33.58 

-  16.834 

19  Leonis  Minoris    . 

5.2 

9  51  48.472 

3.6889 

4-41    30   47.06 

17.014 

TT  Leonis 

5.0 

9  55     8.476 

3.1731 

+    8  30  18.11 

17.171 

a  Leonis  {Regulus) 

1-3 

10     3  15-639 

3.1993 

4- 12  26  11.72 

17.503 

32  Ursae  Majoris 

5.7 

10  II     4.258 

4.4058 

+  65  35  14.97 

17.837 

X  Ursae  Majoris 

3.6 

10  II   18.671 

+  3.6352 

+  43  23  38.50 

-  17.873 

Y^  Leonis 

2.5 

10  14  40.879 

3.3132 

4-  20    19    38.42 

18.Z18 

fi  Hydrae 

4.1 

10  21  26.832 

2.9001 

-  16   20   45.62 

18.301 

/9  Leonis  Minoris    . 

4-3 

10  22  20.132 

3.4824 

+  37  II  57-34 

18.366 

a  Antliae> 

1 

4-5 

10  22  45.469 

2.7413 

-30  34  44.62 

18.292 

9  Draconis  (H.) 

5.0 

10  26  57.193 

+  5.2142 

4-76  12  27.83 

-  18.426 

1       p  Leonis 

4.0 

10  27  45.453 

3.1625 

4-    9  48     2.90 

18.448 

1     41   Leonis  Minoris   . 

5.1 

10  38  11.894 

3.2689 

+  23  41  28.11 

18.774 

7^  Argiis  (var.) 

1-6 

10  41  20.077 

2.3184 

-59  10  46.97 

18.886 

I  Leonis 

5-3 

10  44  12.748 

3.1573 

4-  II     3  11.70 

18.993 

^*  Chamaeleontis 

4-7 

10  44  53.234 

+  0.6051 

-  80     2     1.84 

-  18.983 

46  Leonis  Minoris    . 

3-9 

10  47  56.732 

3.3663 

+  34  43  57.33 

19.347 

Groombridge  1706 

6.3 

10  52  17.516 

4.9222 

4-78  17     4.48 

19.213 

1       a  Ursae  Majoris 

2.0 

10  S7  48.614 

+  3.7374 

+  62  16     9.81 

19.384 

Tf  Octantis 

6.1 

10  59  59.71* 

-0.3189 

-  84     4  38.84 

19.368 

/^Leonis 

6.2 

II     2     0.447 

+  3.0616 

4-     2    28   36.70 

-  19.488 

4'  Ursae  Majoris 

3-2 

II     4  16.210 

3.3891 

4-45       I    10.26 

19.489 

fJ  Leonis 

2.7 

II     9     0.278 

3.1967 

4-21       2    59.10 

19.693 

V  Ursae  Majoris 

3.7 

II   13  17.761 

3.2504 

+  33  37     5.69 

19.605 

d  Crateris 

3.9 

11   14  32.413 

2.9967 

-14  15  32.17 

19.458 

T  Leonis 

5.1 

II  23     0.040 

+  3.0860 

4-    3  23     6.i6 

—  19.802 

X  Draconis 

4.0 

II  25  42.813 

3.6083 

+  69  51  39.57 

19.843 

^  Hydrae 

3.8 

II  28  16.713 

2.9444 

-31   19  35.15 

19.909 

1       0  Leonis 

4-4 

II  32     2.0H 

3.0715 

-    0  17  37.14 

19.858 

/  Ursae  Majoris 

3.9 

II  40  59.088 

3.1839 

4-48  18  42.21 

19.958 

i3  Leonis 

2.2 

II  44     9.837 

+  3.0632 

+  15     6  31.46 

-  20.117 

y  Ursae  Majoris 

2.4 

II  48  47.118 

3.1747 

+  54  13  42.72 

20.018 

TT  Virginis 

4.6 

II  55  57.214 

3.0745 

+    78  58.70 

20.075 

0  Virginis 

4-3 

12     0  19.165 

3.0573 

4-    9  15  58.12 

20.014 

e  Corvi  .... 

3.2 

12     5  11.159 

3.0796 

-22     5     9. 1 1 

20.039 

4  Draconis  (H.) 

5-1 

12     7  42.561 

+  2.8608 

4-78     8  58.90 

-  20.016 

Y  Corvi   .... 

2.7 

12  10  52.050 

3.0804 

-  17     0  31.76 

20.007 

2  Canum  Venaticorum  . 

6.0 

12  II   19.134 

+  3.0185 

+  41   II  40.13 

-  20.068 
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MEAN  PLACES  FOR 

1904.0.     (January  i*.o68,  Washington.) 

Name  of  Star. 

Masni- 
taae. 

Right  Ascension. 

Annual 
Variation. 

s 

Declination. 

e          •             •• 

Annual 
Variation. 

h     m         s 

»• 

P  Chamaeleontis 

4-5 

12    12    42.116 

+  3.4269 

-  78     46     44.98 

-  19.999 

6  Ursae  Minoris  (B.) 

.     !    6.2 

12    14    24.158 

0.2788 

+  88  13  55.41 

19.948 

•fl  Virginis 

4.0 

12    14    59.668 

3.0690 

-    0     7  59.94 

20.031 

a}  Crucis 

0.9 

12    21     15.165 

3.3044 

-62  34     1.47 

20.000 

^Corvi   .... 

3-1 

12    24    53.757 

3.0999 

-15  58  51.53 

20.077 

^  Canum  Venaticorum  , 

4.4 

12    29    II. 194 

+  2.8585 

+  41  52  44.63 

—  19.605 

P  Corvi  . 

2.8 

12    29    20.524 

3.1436 

-22  51  57.19 

19.944 

K  Draconis 

3-8 

12    29    23.385 

2.5834 

+  70  19     2.54 

19.872 

Y  Virginis  (mean) 

2.9 

12  36  47-775 

3.0393 

-   0  55  22.48 

19.785 

31  Comae  Berenices 

5.1 

12  47     1.389 

2.9250 

+  28     3  46.89 

19.650 

32*  Camelopardalis  (H.)  . 

5.2 

12  48  24.831 

+  0.4166 

+  83  56     5.05 

-  19.584 

a  Canum  Venaticorum 

3-2 

12  51  32.310 

2.8122 

+  38  50  12.31 

19.493 

d  Muscae 

3.8 

12  55  39.396 

4.0568 

-71     I  51.93 

19.490 

e  Virginis 

3.1 

12  57  23.889 

2.9865 

+  II  28  30.15 

19.406 

d  Virginis 

4.6 

13     4  58.698 

3.1024 

-   5     I  35.66 

19.286 

20  Canum  Venaticorum  . 

4-7 

13  13  14-397 

+  2.6970 

+  41     4  40.71 

—  19.0x6 

a  Virginis  {Spied)  . 

I.I 

13  20     8.055 

3.1558 

-10  39  37.08 

18.866 

«  Octantis 

5.4 

13  25  17.52* 

8.9007 

-85  17  39-57 

18.697 

C  Virginis 

3.6 

13  29  48.030 

3.0538 

-   0     6  18.58 

18.488 

B.  A.  C.  4536 

5-0 

13  30  30.705 

2.6827 

+  37  40  27.01 

18.507 

m  Virginis 

5.4 

13  36  34-319 

+  3.1440 

-   8  13     7.34 

-  18.261 

71  Ursae  Majoris 

1.9 

13  43  45-552 

2.3690 

+  49  47  32.08 

18.049 

■q  Bootis 

2.8 

13  50     6.830 

2.8568 

+  18  52  43.62 

18.140 

6  Apodis  {var,) 

5.0 

13  55  57.256 

5.7069 

-76  20    0.84 

17.564 

P  Centauri 

0.7 

13  57     2.607 

4.1964 

-59  54  36.00 

17.522 

TT  Hydrae 

3.6 

14     0  54-135 

+  3.4069 

-26  13  12.32 

-  17.467 

a  Draconis 

3.7 

14     I  47-439 

1.6239 

+  64  50    4-43 

17.271 

d  Bootis 

4.8 

14     6     1.368 

2.7401 

+  25  32  46.32 

17.169 

*  Virginis 

■     !    4-2 

14     7  46.404 

+  3.1955 

-    9  49  37.37 

16.879 

4  Ursae  Minoris 

4.9 

14     9  12.799 

—  0.2980 

+  77  59  54-83 

1^.918 

a  Bootis  (Arcturus) 

0.2 

14  II   16.941 

+  2.7352 

+  19  40  55.25 

-  18.849 

d  Octantis 

5-0 

14  II  28.210 

9.1300 

-83  13  42.57 

16.851 

X  Bootis 

4-3 

14  12  44.122 

2.2837 

+  46  31  44-25 

16.626 

X  Virginis 

4-7 

14  13  54790 

3.2392 

-  12  55  45.83 

16.700 

0  Bootis 

4.1 

14  21   55.766 

2.0434 

+  52  17  3952 

16.729 

p  Bootis 

3-6 

14  27  41.583 

+  2.5867 

+  30  47  33-39 

-  15.9" 

5  Ursae  Minoris 

4-5 

14  27  43.163 

-0.1755 

+  76     7  22.19 

16.003 

a*  Centauri 

0.2 

1 

14  33     4.384 

+  4.0466 

-60  26  21.84 

15.012    ' 

33  Bootis 

5.3 

H  35  15-924 

2.2344 

+  44  49     6.97 

15.663 

a  Apodis 

4.1 

14  35  54-390 

7.2468 

-78  38  15.14 

15.608 

£  Bootis 

2.6 

14  40  47.671 

+  2.6203 

+  27  28  43.29 

-  15.302 

a*  Librae  . 

2.9 

14  45  33938 

+  3.3121 

-  15  38  34.98 

15.II6 

fi  Ursae  Minoris 

2.2 

14  50  58-779 

-  0.2156 

+  74  32  52.17 

14.719 

/3  Bootis 

3.7 

14  58  19.802 

+  2.2600 

+  40  46     8.38 

X4.318 

y  Scorpii 

3.4 

14  58  26.961 

3-5025 

-24  54  17.36 

14.318    . 

d  Bootis 

3.5 

15  II   37-956 

+  2.4192 

+  33  40  21.68 

-  13.563 

/5  Librae 

:    2.9 

15  II  50.377 

3.2235 

-    9     I  44.20 

13.448 

fj.^  Bootis           ...         4.5 

15  20  51.834 

+  2.2662 

+  37  42  48.99 

-  12.746    . 
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MEAN  PLACES 

FOR 

MaKni* 
tude. 

1904.0.     (Janui 

RiKht  Ascension. 

iry  i**.o68, 

Washington.) 

1 

Name  of  Star. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m         8 

8 

e           f              M 

H 

'^  Ursae  Minoris 

3-2 

15    20    52.607 

-     0.1238 

4-  72    10   32.08 

—      12.814 

P  Octantis 

5-7 

15    21       4.05* 

+  13.1808 

-  84     8  46.10 

12.735 

?  Coronae  Boreaiis. 

3-9 

15    23    52.264 

2.4736 

+  29    26    10.95 

12.546 

o  Coronae  Boreaiis . 

2.3 

15    30    37-380 

2.5392 

4-27       2    14.94 

12.260 

a  Serpentis 

27 

15  39  32.316 

2.9524 

+    6  43  38.55 

11.489 

e  Serpentis 

3.7 

15    46       1.780 

+     2.9876 

+    4  45  59.45 

-      10.993 

C  Ursae  Minoris 

4.6 

15    47    28.455 

—     2.2256 

4-78     5  24.08 

10.960 

c  Coronae  Boreaiis . 

4.1 

15  53  36.741 

+     2.4820 

4-27     9  20.05 

10.570 

tJ  Scorpii 

2.6 

15  54  39-291 

3.5406 

-22  20  55.59 

10.460 

^*  Scorpii 

2.9 

15  59  51-163 

3.4820 

-  19  32  34-56 

10.062 

fP  Herculis 

4.2 

1 6     5  44.700 

+     X.8893 

4-45   II   11.05 

-          9.548 

<J*  Apodis 

4-9 

16     5  58.823 

8.8X65 

-  78  27  16.29 

9.622 

Groombridge  2320 

5-5 

16     6     3.508 

0.1484 

4-68     3  46.59 

9-509 

^  Ophiuchi 

2.8 

16     9  18.822 

3. 1406 

-    3  26  50.66 

9-454 

<r  Coronae  Boreaiis . 

5-3 

16  II     4.995 

2.2455 

4-34     6     6.31 

9-^44 

r  Herculis 

3.9 

16  16  51.318 

+     X.8026 

4-46  32  30.24 

-    8.691 

y  Apodis 

4.0 

16  18  42.480 

+    9.0673 

-78  40  55-91 

8.656 

17  Ursae  Minoris 

5.0 

16  20  18.083 

—     1.8029 

+  75  58  36.29 

8.196 

19  Draconis 

2.8 

16  22  41.399 

+    0.8058 

+  61  43  52.97 

8.200 

a  Scorpii  {Aniares) 

1.2 

16  23  31.168 

3.6725 

-26  13     9.31 

8.220 

i5  Herculis 

2.8 

i6  26     5.527 

4-  2.5770 

4-21  41  54.35 

-    8.011 

A  Draconis 

5.0 

16  28  10.034 

-  0.134X 

4-68  58  33.04 

7.783 

C  Ophiuchi 

2.8 

i6  31  52.289 

+  3-2999 

- 10  22  22.58 

7-498 

a  Trianguli  Australia 

2.2 

16  38  29.601 

6.3138 

-68  51     6.82 

7.029 

19  Herculis 

3-7 

16  39  36.261 

2.0553 

4-39     6  16.29 

6.982 

«  Ophiuchi 

3-4 

16  53     7.421 

+  2.8377 

4-    9  31  26.18 

^    5.778 

c  Ursae  Minoris 

4-5 

16  55  47.026 

-  6.2928 

+  82  11  45.57 

5-544 

d  Herculis 

5.3 

16  58     3.662 

4-   2.21x7 

+  33  42  24.91 

5-361 

1?  Ophiuchi 

2.5 

17     4  52.267 

3.4367 

-  15  36  22.76 

4.684 

aS  Herculis  (var^ 

3-2 

17  10  16.184 

2.7341 

4. 14  29  57.85 

4.286 

jc  Herculis 

3-4 

17  II  42.168 

4-   2.0881 

+  36  bb     1-41 

-    4-194 

B  Ophiuchi 

3-3 

17  16     6.762 

3.6809 

-24  54  14.52 

3-85X 

b  Ophiuchi  (var.)  . 

4-4 

17  20  30.361 

3.6601 

-24     5  14.65 

3.575 

*  Arae 

3.8 

17  22  25.777 

5.4030 

-60  36  15.62 

3-391 

/9  Draconis 

3-0 

17  28  15.790 

1-3537 

4-52  22  20.15 

a-758 

a  Ophiuchi 

2.2 

17  30  28.670 

+  2.7834 

4-12    37   46.33 

—    2.8x0 

£  Herculis 

4.0 

17  36  45-312 

4-   1.6932 

+  46     3  25.95 

2.027 

oi  Draconis 

4.9 

17  37  30-751 

-  0.3554 

4-68  48     8.45 

1.646 

/I  Herculis 

3-5 

17  42  42.063 

4-   2.3466 

+  27  46  35-52 

2.260 

v^'*  Draconis 

1 

4.8 

17  43  38-635 

~    X.0764 

4-72    11    45.88 

1-697 

1 

0  Herculis 

3-9 

17  52  57-637 

4-  2.0568 

+  37  15  46.61 

-    o.6x  1 

j       f  Draconis      .         # 

2.5 

17  54  22.616 

1.3922 

+  51  29  59.89 

0.5x6 

^Sagittarii     . 

2.9 

17  59  38.408 

+   3.8517 

-  30  25  32.05 

—    0.229  ' 

*  Ursae  Minoris 

4-4 

18     3   14.76* 

—  19.4928 

4-86  36  49.26 

+    0.331 

•»  Herculis 

3-9 

18     3  47.848 

4-    2.3392 

4-28  44  56.32 

0.334 

/i  Sagittarii 

4.1 

18     8     1.313 

4-    3.5869 

-21       5       3.38 

4-    0.700 

1;  Serpentis     . 

3-5 

18   16  20.512 

3.1026 

~     2    55    26.41 

0.737 

X  Sagittarii 

2.9 

18  22     2.775 

4-    3.7029 

-25    28    30.54 

4-     1.727 
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MEAN  PLACES  FOR 

1904.0.     (January 

1*068, 

Washington.) 

Name  of  Star. 

Magni- 
tude. 

'  Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

/  Draconis 

3.8 

h     m         8 
18    22    47.368 

8 
1.0776 

0       t          It 
+  72   41    28.52 

+     I.616 

I  Aquilae 

4.0 

18    29    58.980 

+ 

3.2646 

-    8  18  41.35 

2.300 

C  Pavonis 

4.2 

18    31    49.149 

7.0249 

-71  30  38.98 

2.610 

a  Lyrae  ( Vega) 

0.2 

18    33    41.287 

2.03X3 

+  38  41  38.55 

3.216 

P  Lyrae  {var.) . 

3.6 

18   46    32.128 

2.2146 

+  33  15     3.35 

4.037 

<T  Sagittarii     . 

2.3 

18   49    18.750 

+ 

3.7207 

-  26  24  58.77 

+     4.205 

50  Draconis 

5.6 

18   49   28.511 

— 

Z.9I4O 

+  75  19  14.85 

4.345 

Y  "Lyrdd 

3-3 

18    55    21.133 

+ 

2.2433 

+  32  33  27.21 

4.789 

C  Aquilae 

3-1 

19      0    59-858 

2.7568 

+  13  43  13.54 

5.174 

t  Lyrae 

5-2 

19     3  52.584 

2.X4II 

+  35  56  57-39 

5.509 

<r  Octantis 

5.6 

19     6  29.75* 

+  100.8138 

-89  14  54.65 

+     5.733 

d  Sagittarii     . 

5.0 

19  12     1. 112 

3.51 16 

-  19     7  26.62 

6.180 

d  Draconis 

3.1 

19  12  32.110 

0.02^9 

+  67  29  33.60 

6.327 

0  Lyrae   .... 

4-4 

19  13.    2.138 

+ 

2.0807 

+  37  57  45-22 

6.287 

T  Draconis 

4-5 

19  17  24.265 

— 

I.Z29I 

+  73  10  38.72 

6.752 

X  Ursae  Minoris 

6.5 

19  17  56.16* 

— 

68.8809 

+  88  59  43.34 

+     6.695 

d  Aquilae 

3.5 

19  20  39.494 

+ 

3.0251 

+    2  55  22.97 

6.991 

fi  Cygni  .... 

3-1 

19  26  50.981 

2.4188 

+  27  45  27.85 

7.406 

K  Aquilae 

5.0 

19  31  43.661 

3.2293 

-    7  14  28.06 

7.813 

fi  Sagittae 

4-5 

19  36  44.223 

2.6939 

+  17  15  12.02 

8.181 

y  Aquilae 

2.8 

19  41  41.741 

+ 

2.8521 

+  10  22  44.33 

+     8.603 

d  Cygni  .... 

2.9 

19  41  58.509 

1.8760 

+  44  53  46.29 

8.672  ; 

a  Aquilae  (A Hair)   . 

0.9 

19  46     5.970 

+ 

2.9273 

+   8  36  51.97 

9.330 

e  Draconis 

3-9 

19  48  30.164 

— 

0.1828 

+  70     I  24.25 

9.167  . 

e  Pavonis 

4.1 

19  49  29.776 

+ 

7.0055 

-73     9  50.69 

9.097 

fi  Aquilae 

3.9 

19  50  35-866 

+ 

2.9470 

+   6  10     0.08 

+  8.822 

Y  Sagittae 

3.6 

19  54  29.256 

2.6673 

+  19  13  52.00 

9.628 

c  Sagittarii     . 

4-5 

19  56  45.390 

3.6945 

-27  58  37-31 

9.790 

T  Aquilae 

5-7 

19  59  27.034 

2.9310 

+    70  24.91 

10.01 1 

e  Aquilae 

3-3 

20     6  21. 121 

3-0964 

-    I     6  23.38 

za5o6 

31  Cygni  .... 

3-9 

20  10  36.560 

+ 

I. 890 1 

+  46  26  59.85 

+  10.821    1 

K  Cephei(/r.) 

4.4 

20  12     7.981 

— 

1.9468 

+  77  25  20.99 

10.953 

a'Capricomi  . 

3-7 

20  12  43.745 

+ 

3.33M 

-  12  50  33.61 

10.979 

a  Pavonis 

2.1 

20  18     3.367 

4.7709 

-57     2  34.81 

z  1.266 

Y  Cygni  .... 

2-3 

20  18  46.965 

2.1524 

+  39  56  56.91 

ZZ.412 

It  Capricorn!  . 

5.1 

20  21  49.635 

+ 

3-4376 

-  18  31  35.77 

4-  11.626 

e  Delphini 

4.0 

20  28  37.613 

+ 

2.8665 

+  10  58  36.05 

12.083 

Groombridge  3241 

6.5 

20  30  25.586 

0.2312 

+  72  12  23.23 

Z2.2X5 

a  Delphini 

3.9 

20  35  10.759 

-»- 

2.7868 

+  15  34  23.85 

12.577 

/9  Pavonis 

3-4 

20  36  18.851 

5.4560 

-66  32  54.65 

12.634 

a  Cygni  .         . 

1.4 

20  38     9.539 

+ 

2.0445 

+  44  56  13-33 

+  ".759 

tlf  Capricomi  . 

4-3 

20  40  24.805 

3.5585 

-25  36  57.47 

12.766 

e  Cygni  . 

2.6 

20  42  19.613 

2.4272 

+  33  36  37-49 

13.367 

fi  Aquarii 

4.8 

20  47  28.610 

+ 

3.2387 

-   9  20  37.90 

13.341 

12  Year  Catalogue  1879  . 

5.3 

20  51  57-702 

— 

2.5932 

+  80  II  33.21 

13.644 

V  Cygni  .... 

4.1 

20  53  35-629 

+ 

2.2351 

+  40  47  50.15 

+ 13.756 

61*  Cygni  .... 

5.4 

21     2  35.560 

2.6848 

+  38  16  37.34 

17.579  ! 

C  Cygni  .... 

3.3 

21     8  51.001 

+ 

2.5516 

+  29  49  58.36 

^  + 14.651  1 
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MEAN  PLACES 

FOR 

Magni- 
tude. 

.  1904.0.     (January  I **.o68,  Washington.) 

Name  of  Star. 

Right  Ascension 

Annual 
Variation 

Declination. 

Annual 
Variation. 

T  Cygni  .... 

.3.8 

h     m         8 
21    10   57.517 

8 
^    +     2.3935 

0           •            n 

+  37  38     7.41 

4-  15.270 

a  Cephei 

2.6 

21    16    17.364 

^•4357 

+  62  10  43.28 

15.195 

I  Pegasi 

4-3 

21    17    38.802 

2.7738 

+ 19  23  36.75 

15.287 

C  Capricorni  .         .         .    ^ 

3-8 

21    21    11.289 

3.4321 

-22    49    38.42 

15.443 

/9  Aquarii 

2.9 

21    26    30.359 

3.1607 

-   5  59  37.52 

15.705 

^  Cephei  {pr.) 

3-4 

21    27    25.493 

-t-  0.7899 

+  70    8  21.14 

+  15.771 

^  Aquarii 

4.8 

21    32    38.541 

3.1966 

-    8  17     5.78 

16.020 

74  Cygni 

5-0 

21    33      6.052 

2.4026 

+  39  58  55-34 

16.077 

>}  Octantis 

5-4 

21.  36    14.975 

9.6513 

-83     9  38.51 

z6.2i8 

€  Pegasi 

2.4 

21    39    28.253 

2.9462 

+    9  26    4.66 

16.394 

II  Cephei 

4.8 

21    40    31.050 

+  0.8918 

+  70  52     9.42 

+  16.540 

TT*  Cygni 

4-5 

21    43    14,756 

2.2136 

+  48  51  54-73 

16.581 

fi  Capricorni  . 

5.2 

21    48      3.785 

3.2743 

-14    0  14.25 

16.816 

1 6  Pegasi 

5.1 

21    48   41.616 

2.7278 

+  25  28  23.97 

16.851 

79  Draconis 

6.6 

21    51    39.874 

0.7241 

+  73  14  52.95 

17.000 

a  Aquarii 

3.0 

22      0    51.226 

■1-   3-0825 

-   0  47  10.94 

+  17.396 

a  Gruis 

1.9 

22       2    II. 131 

3-7989 

-47  25  34.31 

17.281 

TT*  Pegasi 

4-3 

22       5    43-387 

2.6617 

+  32  42  25.07  ' 

17.587 

0  Aquarii 

4,4 

22    II    46.117 

3.1680 

-    8  15  41.14 

17.834 

0  Octantis 

6.2 

22    13    26.07* 

12.7085 

-86  27  21.73 

17.993 

Y  Aquarii 

4.0 

22    16   41.895 

+  3.0996 

-    I  52  16.16 

+  18.060 

TT  Aquarii 

4,6 

22    20    22.460 

3.0641 

+   0  53  24.19 

18.181 

<r  Aquarii 

4-9 

22    25    34.083 

3.1781 

-II   10    9.48 

18.343 

a  Lacertae 

3-9 

22    27    20.125 

2.4662 

+  49  47  19.55 

18.443 

Ti  Aquarii 

4.2 

22    30    25.420 

3.0835 

-   0  36  44.70 

18.482 

226  Cephei  (B.) 

5-7 

22    30    35-369 

+   1.0687 

+  75  43  53.95 

+  18.540 

10  Lacertae 

5.0 

22  34  57.155 

2.6874 

+  38  33     1-61 

18.671 

P  Octantis 

4-4 

22    36    16.463 

6.3903 

-81  53     6.04 

18.726 

C  Pegasi 

3.5 

22    36    40.438 

2.9912 

+  10  19  48.16 

18.722 

X  Pegasi 

4.1 

22  41  54-357 

2.8860 

+  23     3  37.16 

18.885 

«  Cephei 

3.6 

22  46  15.657 

+  2.1256 

+  65  41  43.31 

4-  18.892 

X  Aquarii 

3.8 

22  47  36.407 

3.1316 

-    8     5  25.98 

19.090 

a  Pis.  Austr  {Fomalhaui) 

1-3 

22  52  20.865 

3-3233 

-30     7  52.20 

19.008 

0  Andromedae 

3.8 

22  57  30-117 

2.7525 

+  41  48  35-77 

19.296 

a  Pegasi  [Markab) . 

2.5 

22  59  58.683 

2.9857 

+  14  41  19.12 

19.324 

q}  Aquarii 

4-3 

23     9  21.054 

+  3.Z076 

-    6  33  59.88 

+ 19.365 

0  Cephei 

5.1 

23  14  40.822 

2.4471 

+  67  35  10.26 

19.673 

T  Pegasi 

4.6 

23  15  53-037 

2.9645 

+  23  12  53.16 

19.664 

0  Piscium 

4-3 

23  23     5.874 

3.0417 

-^5  5^     5.99 

19.746 

X  Andromedae 

3.8 

23  32  51-779 

2.9251 

+  45  56  16.86 

19.486 

i  Piscium 

4-3 

23  35     0.730 

+   3.0840 

+   56  21.35 

+  19.491 

Y  Cephei 

3.5 

23  35  24.199 

2.4304 

+  77     5  47-65 

2ao88 

/^Aquarii 

5.2 

23  39  13.403 

3.1155 

-  18  48  35.41 

19.959 

d  Sculptoris    . 

4.6 

23  43  55.570 

3-1295 

-28  39  41.13 

19. 864 

/''Octantis 

5-2 

23  46  29.237 

3.6499 

-82  33     8.44 

20.000 

Groombridge  4163 

6.6 

23  50     9.079 

+  2.8698 

+  73  52  33-91 

+  20.023 

o>  Piscium 

4.2 

23  54  22.867 

+   3.0790 

+    6  19  54.79 

+  19.933 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

a  Urss  Min. 
{Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hbv.). 

Mean 
Solar 
Date. 

dUra 

Right 
Ascen- 
sion. 

s  Min. 

Mean 
Solar 
Date. 

AUrsae  Min. 

Mean 
Solar 
Date. 

\ 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h   m 

0      ' 

h  m 

e        t 

h  m 

0      / 

h  m 

0      » 

h  in 

0      t 

Jan. 

I  24 

-1-88  47 

Jan. 

656 

+87  II 

Jan. 

18     2 

+8636 

Jan. 

19  16 

+8859 

Jan. 

19     4 

-89  14 

0-3 

8 
59.75  ' 

58.1 

0.5 

8 
7.27 

49.8 

0.9 

8 
51.80 

56.2 

I.O 

8 
51.02 

56.5 

1.0 

s 

34.55 

47.6 

1.3 

58.85 

58.3 

1.5 

7.43 

50.1 

1.9 

51.76 

55.8 

2.0 

50.44 

56.2 

2.0 

34.96 

47.3 

2.3 

57-91 

58.5 

2.5 

7.62 

50.4 

2.9 

51.73 

55.5 

3.0 

49.90 

55.8 

3.0 

35.42 

47.0 

3-3 

56.91 

58.6 

3.5 

7.79 

50.7 

3.9 

51.73 

55.1 

4;0 

49.41 

55.5 

4.0 

35.88 

46.7 

4-3 

55.85 

58.8 

4.5 

7.94 

51. 1 

4.9 

51.73 

54.7 

5.0 

48.99 

55.1 

5.0 

36.30 

46.4 

5-3 

54.74 

58.9 

5.5 

8.04 

51-4 

5.9 

51.76 

54.3 

6.0 

48.64 

54.8 

5-9 

36.66 

46.1 

6.3 

53.62 

59.0 

6.5 

8.12 

51^8 

6.9 

51.83 

54.0 

7.0 

48.39 

54.4 

6.9 

36.98 

45-7 

7-3 

52.51 

59.0 

7-5 

8.16 

52.1 

7.9 

51.91 

53-6 

8.0 

48.22 

54.1 

7.9 

37.25 

45.4 

8.3 

51-43 

59.1 

8.5 

8.19 

52.5 

8.9 

52.01 

53.3 

8.9 

48.09 

53-7 

8.9 

37-51 

45.1   1 

9-3 

50.39 

59,1 

9.5 

8.19 

52.8 

9.9 

52.09 

53.0 

9.9 

48.00 

53.4 

9-9 

37.80 

44-7 

10.2 

49.42 

59.2 

I0.5 

8.20 

53.1 

10.9 

52.18 

52.7 

10.9 

47.92 

53.1 

10.9 

38.15 

44-4 

11.2 

48.48 

59.2 

11.5 

8.22 

53.4 

11.9 

52.27 

52.4 

1 1.9 

47.80 

52.8 

1 1.9 

38.59 

44-0 

12.2 

47.57 

59.2 

12.5 

8.24 

53.7 

12.9 

52.35 

52.1 

12.9 

47.67 

52.5 

12.9 

39.15 

43-6 

13.2 

46.67 

59-3 

13.5 

8.27 

54.0 

13.9 

52.41 

51.8 

13.9 

47.49 

52.2 

13.9 

39.80 

43-3 

14.2 

45.74 

59.3 

14.5 

8.31 

54.3 

14.9 

52.48 

51-5 

14.9 

47.30 

51.9 

14.9 

40.54 

42.9 

15.2 

44.76 

59.4 

15.5 

8.35 

54.6 

15.9 

52.55 

51.1 

15.9 

47.10 

51.6 

15.9 

41.34 

42.6 

16.2 

43.73 

59.5 

16.5 

8.38 

54.9 

16.9 

52.63 

50.8 

16.9 

46.95 

51.2 

16.9 

42.17 

42.3 

17.2 

42.62 

59.5 

17.5 

8.39 

55-2 

17.9 

52.73 

50.4 

17.9 

46.85 

50.9 

17.9 

42.98 

42.0 

18.2 

41.48 

59.5 

18.5 

8.37 

55.6 

18.9 

52.87 

50.1 

18.9 

46.83 

50.5 

18.9 

43.75 

41.7 

19.2 

40.31 

59.6 

19.5 

8.33 

56.0 

19.9 

53.03 

49.7 

19.9 

46.89 

50.1 

19.9 

44.45 

41.4 

20.2 

39.14 

59.5 

20.4 

8.26 

56.3 

20.9 

53.20 

49.4 

20.9 

47.05 

49.8 

20.9 

45.10 

41.1 

21.2 

38.00 

59.5 

21.4 

8.  J  6 

56.7 

21.9 

53.40 

49.1 

21.9 

47.27 

49.4 

21.9 

45.73 

40.8 

22.2 

36.91 

59.5 

22.4 

8.03 

57.0 

22.9 

53-6r 

48.8 

22.9 

47.53 

49.1 

22.9 

46.36 

40.5 

23.2 

35.88 

59.4 

* 

23.4 

7.9U 

57.3 

23.9 

53.80 

48.5 

23.9 

47.80 

48.8 

23.9 

47.04 

40.1    , 

24.2 

34.91 

59.3 

24.4 

7-79 

57.6 

24.9 

53.99 

48.2 

24-9 

48.07 

48.5 

24.9 

47.80 

39.8 

25.2 

33.97 

59-3 

25.4 

7.67 

57.9 

25.9 

54.16 

47.9 

25-9 

48.31 

48.2 

25.9 

48.67 

39-4 

26.2 

33.07 

59.2 

26.4 

7.57 

58.1 

26.9 

54.32 

47-7 

26.9 

48.49 

47-9 

26.9 

49.65 

39.1 

27.2 

32.18 

59.2 

27.4 

7.49 

58.4 

27.9 

54.48 

47-4 

27.9 

48.64 

47.6 

27.9 

50.75 

3«.7 

1 

28.2 

31.25 

59.2 

28.4 

7.41 

58.7 

28.9 

54.62 

47.1 

28.9 

48.77 

47.3 

28.9 

51-94 

38.4 

29.2 

30.29 

59.1 

29.4 

7.35 

590 

29.9 

54.78 

46.8 

29.9 

48.88 

47.0 

29.9 

53.18 

38.1    1 

30.2 

29.27 

59.1 

30.4 

7.27 

59.3 

30.0 

54-94 

46.5 

30.9 

49.05 

46.6 

30.9 

54-44 

37-8 

31.2 

28.20 

59.1 

31-4 

7.18 

59.6 

31-9 

55.12 

46.2 

31.9 

49.27 

46.3 

31.9 

55.67 

37.5 

32.2 

27.10 

59.0 

32.4 

7.06 

60.0 

32.9 

55-34 

45.9 

32.9 

49.57 

45.9 

32.9 

56.85 

37-3 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

CIRCUMPOLAR  STARS. 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursse  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

fJ  Ursae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     » 

h  m 

0     > 

h  m 

0     > 

h  m 

0        r 

h    m 

0      » 

Feb. 

124 

+8847 

Feb. 

655 

+87  12 

Feb. 

18     2 

+8636 

Feb. 

19  16 

+88  59 

Feb. 

19    4 

-89  14 

1.2 

s 
27.10 

M 
59.0 

1.4 

8 
67.06 

o?o 

1.9 

8 
55.34 

n 

45-9 

1.9 

a 
49-57 

45.9 

1.9 

8 
56.85 

»» 
37.3 

2.2 

25.97 

58.9 

2.4 

66.91 

0.3 

2.9 

55.58 

45.6 

2.9 

49.96 

4t.6 

2.9 

57.97 

37.0 

3-2 

24.87 

58.8 

3.4 

66.71 

0.6 

3.9 

55.83 

45.3 

3.9 

50-44 

45.3 

3.9 

59.04 

36.8 

4.2 

23.81 

5§.7 

4.4 

66.50 

0.9 

4.9 

56.11 

45.0 

4.9 

50.98 

44.9 

4.9 

60.07 

36.5 

5.2 

22.79 

58.6 

5.4 

66.27 

1.2 

5.9 

56.38 

44.8 

5.9 

51.56 

44.6 

5.9 

61.10 

36.2 

6.2 

2X.85 

58.5 

6.4 

66.03 

1.5 

6.9 

56.66 

44.6 

6.9 

52.15 

44-3 

6.9 

62.16 

35-9 

j     7.2 

20.96 

58.3 

7.4 

65.80 

1.8 

7.9 

56.92 

44.4 

7.9 

52.72 

44.1 

7.9 

63-31 

35-6 

8.2 

20.11 

58.2 

8.4 

65.58 

2.0 

8.9 

57.17 

44.1 

8.9 

53.27 

43.8 

8.9 

64.56 

35.3 

9.2 

19.28 

58.0 

9.4 

65.37 

2.2 

9.9 

57.41 

43.9 

9.9 

53.78 

43.6 

9.9 

65.91 

35-0 

I0.2 

18.45 

57.9 

10.4 

65.16 

2.5 

ia9 

57.63 

43.7 

10.9 

54.27 

43-3 

10.9 

67.34 

34.7 

11.2 

17.59 

57.8 

11.4 

64.97 

2.7 

II. 9 

57.87 

43.5 

II. 9 

54.73 

•     43-0 

11.9 

68.82 

34-4 

12.2 

16.70 

57.7 

■  t 

12.4 

64.77 

3.0 

12.9 

58.12 

43.3 

12.9 

55.22 

42.7 

12.9 

70.35 

34.1 

13.2 

15.74 

57.6 

13.4 

64.57 

3.3 

13.9 

58.38 

43.0 

13.9 

55.76 

42.4 

13.9 

71.87 

33.9 

14.2 

14.75 

57.4 

14.4 

64.34 

3.6 

14.9 

58.66 

42.8 

14.9 

56.35 

42.1 

14.9 

73.34 

33.7 

I5.I 

13.73 

57-3 

15.4 

64.08 

3.9 

15.9 

58.97 

42.5 

15.9 

57.02 

41.8 

15.9 

74-74 

33.5 

16.  z 

1 

12.70 

57.1 

16.4 

63.79 

4.2 

16.8 

59.31 

42.3 

16.9 

57.78 

41-5 

16.9 

76.09 

33.2 

17. 1 

II. 71 

56.9 

17.4 

63.47. 

4.4 

17.8 

59.65 

42.1 

17.9 

58.61 

41.2 

17.9 

77.39 

33.0 

18. 1 

10.77 

56.7 

18.4 

63.14 

4.7 

18.8 

6o«oo 

41.9 

18.9 

59-49 

40.9 

18.9 

78.67 

32.8 

tg.i 

9.89 

56.5 

19.4 

62.79 

4-9 

19.8 

60.35 

41.7 

19.9 

60.40 

4c.  6 

19.9 

79.95 

32.5 

20.I 

9.08 

56.3 

• 

20.4 

62.46 

5.2 

20.8 

60.68 

41.5 

20.9 

61.29 

40.4 

20.9 

81.29 

32.3 

2I.I 

8.33 

56.0 

21.4 

62.12 

5.4 

21.8 

61.01 

41.4 

21.9 

62.16 

40.2 

21.9 

82.73 

32.0 

22.1 

7.64 

55.8 

22.4 

61.80 

5.6 

22.8 

61.32 

41-3 

22.9 

62^8 

40.  or 

22.9 

84.27 

31.7 

23.1 

6.97 

55.6 

23.4 

61.50 

5.7 

23.8 

61.61 

41. 1 

23.9 

63.74 

39.8 

23.9 

85.91 

31.5 

:  24.1 

6.28 

55.4 

24.3 

61.22 

5.9 

24.8 

61.90 

41.0 

24.9 

64.46 

39.5 

24.9 

87.65 

31.2 

25.1 

5.58 

55.2 

25.3 

60.93 

6.1 

25.8 

62.19 

40.8 

25.9 

65.17 

39.3 

25.9 

89.45 

31.0 

26.1 

4.84 

55.1  ^ 

26.3 

60.66 

6.4 

26.8 

62.48 

40.7 

26.9 

65.89 

39.1 

26.9 

91.28 

30.8 

27.1 

4.06 

54-9' 

27.3 

60.38 

6.6 

27.8 

62.78 

40.5 

27.9 

66.65 

38.8 

27.8 

93.08 

30.6 

28.1 

3.24 

54-7 

28.3 

60.06 

• 

6.8 

28.8 

63.11 

40.3 

28.9 

67.48 

38.6 

28.8 

94.82 

30.5 

29.1 

2.41 

54.5 

29.3 

59.73 

7.0 

29.8 

63.48 

40.1 

29.9 

68.39 

38.3 

29.8 

96.50 

30.3 

30.1 

1.59 

54.2 

30.3 

59.36 

7.3 

30.8 

63.85 

40.0 

30.9 

69.39 

38.1 

30.8 

98.11 

30.1 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Mar. 


I. 
2. 
3. 
4- 

5- 
6. 

7- 
8. 

9. 

lO. 

II. 

12. 

13- 
14. 

15- 
i6. 

17- 
i8. 

19. 

20. 


21. 1 
22.0 
23.0 
24.0 

25.0 
26.0 
27.0 
28.0 

29.0 

30.0 
31.0 

32.0 


a  Ursae  Min. 
{Polaris). 


Right 
Ascen- 
sion. 


h    m 
I  23 

8 
61.59 

60.80 

60.08 

59-43 

58.85 
58.32 

57.83 
57-36 

56.88 

56.37 
55.83 
55-25 

54-65 
54.02 

53.42 
52.88 

52.39 
52.00 

51.66 
51.39 

51.15 
50.92 
50.68 

50-43 

50.14 
49.81 

49.47 
49.12 

48.81 
48.56 
48.36 
48.25 


Declina- 
tion 
North. 


+8847 


54.2 
54.0 
53.7 
53-4 

53-1 
52.8 

52.6 
52.3 

52.1 

51.8 

51.6 
51.3 

51.1 
50.8 

50.5 
50.2 

49.8 

49-5 
49.1 

48.8 

48.5 
48.2 
48.0 

47.7 

47.4 
47.1 

46.9 

46.6 

46.2 

45-9 
45.6 

45.2 


Mean 
Solar 
Date. 


Mar. 


1-3 
2.3 
3.3 
4.3 

5.3 
6.3 
7.3 
8.3 

9.3 
10.3 

11.3 
12.3 

13.3 

14.3 

15-3 
16.3 

17.3 
T8.3 

19-3 
20.3 

21.3 
22.3 

23.3 
24-3 

25.3 
26.3 

27.3 

28.3 

29-3 

30.3 

31.3 
32.2 


51  Cephei 
(Hev.). 


Right 
Ascen- 
sion. 


h    m 
655 

s 
59-36 
58.98 

58.57 
58.16 

57.75 
57-36 
56.97 
56.59 

56.24 
55.90 
55.54 
55.17 

54.78 
54.36 
53-92 
53.46 

52.99 
52.53 
52.07 
51.62 

51.20 
50.81 
50.42 
50.05 

49.67 
49.28 

48.88 

48.44 

47.99 
47.52 
47.05 
46.57 


Declina- 
tion 
North. 


+87  12 


7.3 

7.5 

7.7 
7.8 

8.0 
8.1 
8.2 

8.3 

8.4 
8.6 
8.7 
8.9 

9.0 
9-2 

9-3 
9.4 

9.5 
9.6 

9.7 
9.7 

9.8 
9.8 

9.9 
9.9 

10.0 
10.0 
10. 1 
10.2 

10.2 
10.3 
10.3 
10.3 


Mean 
Solar 
Date. 


Mar. 

1.8 
2.8 
3.8 
4.8 

5.8 
6.8 

7-8 
8.8 

9.8 
10.8 
11.8 
12.8 

13-8 
14.8 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.7 

23.7 
24.7 

25.7 
26.7 

27.7 
28.7 

29.7 
30.7 
31.7 
32.7 


6  Ursae  Min. 


Right 
Ascen- 
sion. 


h    m 

18  3 

8 

3-85 

4.23 
4.62 

4.99 

5.36 

5.72 
6.06 

6.39 

6.72 
7.04 
7.38 
7.73 

8.10 
8.49 
8.90 
9.32 


9.74 
0.14 

0.52 

0.87 

1.22 
1.56 
1.87 
2.20 


2.53 

2.88 

3-24 
3.62 

4.02 
4.41 
4.81 
5.18 


Declina- 
tion 
North. 


-1-8636 


40.0 

39-9 
39.8 

39-7 

39.6 
39.5 
39.5 
39.4 

39.4 
39.3 
39.2 

39.1 


Mean 
fSolar^ 
Date. 


Mar. 


1.9 

2.9 
3.9 
4.9 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 


"k  Ursae  Min. 


Right 
Ascen- 
sion. 


39-0 

13.8 

38.9 

14.8 

38.9 

15.8 

38.8 

16.8 

38.8 

17.8 

38.8 

18.8 

38.9 

19.8 

38.9 

20.8 

38.9 

2X.8 

39.0 

22.8 

39.0 

23.8 

39.0 

24.8 

39.0 

25.8 

39.0 

26.8 

39.0 

27.8 

39.0 

28.8 

39-0 

29.8 

39.1 

30.8 

39-2 

31.8 

39.3 

32.8 

h    m 
19  17 

8 

9-39 
10.44 

11-53 
12.63 

13-73 
14.78 

15.79 
16.76 

17.70 
18.62 

19.59 
20.59 

21.67 
22.82 
24.05 
25.32 

26.62 

27.89 
29.14 

30.34 

31.47 
32.55 
33-59 
34-61 

35.66 

36.75 
37.90 
39.12 

40.40 
41.71 

43.04 
44-36 


Declina- 
tion 
North. 


+8859 

m 

38.1 
37.8 
37.6 

37.4 

37.3 
37.1 
37.0 
36.8 

36.7 
36.5 

36.4 

36.2 

36.0 

35-8 
35.6 
35.5 

35-4 
35-3 
35.2 

35.1 

35.0 
35.0 
34.9 
34-8 

34-7 
34.6 

34-5 
34-4 

34.3 
34.3 
34-2 
34-2 


Mean 
Solar 
Date. 


a  Octantis. 


Right 
Ascen- 
sion. 


Mar. 

1.8 
2.8 

3.8 

4.8 

5.8 
6.8 

7.8 
8.8 

9.8 

10.8 
11.8 
12.8 

13.8 
14.8 

15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
3X.8 
32.8 


h    m 
19    5 

s 
38.11 
39.68 
41.21 
42.76 

44-36 
46.03 

47-79 
49-63 

51-54 
53-49 
55-44 
57.35 

59.17 
60.91 

62.58 

64.22 

65-85 
67.50 

69.22 

71.04 

72-95 
74.96 

77.02 

79.11 

81.17 
83.20 

85.14 
87.00 

88.79 

90.53 
92.26 

94.02 


Declina- 
tion 
South, 


-8914 


30.1 
30.0 
29.8 
29.6 

29.4 
29.2 
29.0 
28.8 

28.6 
28.4 
28.3 
28.2 

28.1 
28.0 

27.9 
27.8 

27.7 

27.5 
27.4 

27.2 

27.1 
27.0 
26.9 
26.8 

26.7 
26.7 
26.6 
26.6 

26.5 
26.5 
26.4 
26.3 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Po/aris). 

Mean 
Solar 
Date. 

51  Cepbei 

(Hev.). 

Mean 
Solar 
Date. 

d  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

(rOctantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
Norih, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     f 

h   m 

e       » 

h  m 

e       » 

h  m 

e      f 

h   m 

0      * 

Apr. 

123 

-I-88  47 

Apr. 

655 

+87  12 

Apr. 

18     3 

-H8636 

Apr. 

1917 

+8859 

Apr. 

19    6 

-8914 

I.O 

£ 
48.25 

45.2 

1.2 

s 
46.57 

10.3 

1-7 

8 
15.18 

99 

39.3 

1.8 

s 
44-36 

34-2 

1.8 

s 
34.02 

26.3 

2.0 

48.21 

44.9 

2.2 

46.10 

10.3 

2.7 

15.54 

39-4 

2.8 

45.64 

34-2 

2.8 

35.84 

26.3 

3-0 

48.23 

44.5 

3-2 

45.67 

10.2 

3.7 

15.88 

39-5 

3.8 

46.87 

34-3 

3.8 

37-74 

26.2 

4.0 

48.27 

44.2 

4-2 

45.25 

10.2 

4-7 

16.20 

39.6 

4.8 

48.04 

34-3 

4.8 

39-70 

26.1 

5.0 

48.31 

43-9 

5-2 

44.85 

10. 1 

5.7 

16.52 

39-7 

5.8 

49.14 

34-3 

5-7 

41.74 

26.0 

6.0 

48.33 

43-6 

6.2 

44.46 

10. 1 

6.7 

16.84 

39.8 

6.8 

50.23 

34-3 

6.7 

43.79 

26.0 

7.0 

48.31 

43.3 

7.2 

44.07 

10.  I 

7.7 

17.14 

39-9 

7.8 

51-32 

34-3 

7-7 

45.86 

26.0 

8.0 

48.26 

43.0 

8.2 

43.68 

10. 1 

8.7 

17-47 

40.0 

8.8 

52.44 

34-3 

8.7 

47.89 

26.0 

9.0 

48.17 

42.8 

9.2 

43.28 

10.0 

9.7 

17.80 

40.1 

9.8 

53.60 

34-3 

9.7 

49.83 

26.0 

10.0 

48.07 

42.5 

10.2 

42.86 

10.0 

10.7 

i8.i6 

40.2 

10.8 

54.82 

34-3 

10.7 

51.69 

26.1 

II. 0 

47-99 

42.1 

II.2 

42.41 

lO.O 

11.7 

18.53 

40.3 

11.7 

56.11 

34.3 

11.7 

53.46 

26.1 

12.0 

47.95 

41.8 

12.2 

41.96 

10.0 

12.7 

18.90 

40.4 

12.7 

57-44 

34.3 

12.7 

55.18 

26.1 

13.0 

47.97 

41-5 

13.2 

41.48 

9.9 

13.7 

19.28 

40.5 

13-7 

58.79 

34.3 

13-7 

56.84 

26.1 

;  13-9 

48.06 

41. 1 

14.2 

41.00 

9.9 

14.7 

19.65 

40.7 

14.7 

60.13 

34-4 

14-7 

58.52 

26.1 

1   14-9 

48.22 

40.7 

15.2 

40.55 

9.8 

15-7 

20.00 

40.9 

15.7 

61.44 

34-4 

15-7 

60.25 

26.1 

15.9 

48.46 

40.4 

16.2 

40.12 

9.6 

16.7 

20.32 

41.1 

16.7 

62.68 

34-5 

16.7 

62.04 

26.1 

16.9 

48.74 

40.1 

17.2 

39.70 

9.5 

17.7 

20.61 

41.3 

17.7 

63.86 

34.6 

17.7 

63.93 

26.  Z 

17-9 

49.05 

39.8 

18.2 

39-31 

9.4 

18.7 

20.89 

41.5 

18.7 

64.95 

34-7 

18.7 

65.88 

26.1 

18.9 

49-35 

39.5 

19.2 

38.96 

9-3 

19.7 

21.16 

41.7 

19.7 

65.99 

34-8 

19.7 

67.89 

26.1 

19.9 

49.64 

39.2 

20.2 

38.61 

9.2 

20.7 

21.42 

41.8 

20.7 

67.00 

34-9 

20.7 

69.95 

26.2 

20.9 

49.89 

39.0 

21.2 

38.28 

9.1 

21.7 

21.68 

42.0 

21.7 

68.00 

35-0 

21.7 

71.99 

26.2 

21.9 

50.09 

38.7 

22.2 

37.92 

9.0 

22.7 

21.94 

42.1 

22.7 

69.02 

35-0 

22.7 

73.99 

26.3 

22.9 

50.28 

38.4 

23.2 

37-56 

8.9 

23-7 

22.22 

42.3 

23-7 

70.10 

35-1 

23-7 

75.90 

26.4 

23.9 

50.46 

38.1 

24.2 

37-19 

8.8 

24.7 

22.52 

42.4 

24.7 

71.22 

35-2 

24-7 

77.72 

26.5 

24.9 

50.65 

37.8 

25.2 

36.79 

8.7 

25.7 

22.82 

42.6 

25.7 

72.41 

35-2 

25.7 

79.45 

26.6 

25-9 

50.90 

37-5 

26.2 

36.38 

8.6 

26.7 

23.12 

42.8 

26.7 

73.63 

35-3 

26.7 

81.13 

26.7 

26.9 

51.21 

37-2 

27.2 

35.97 

8.5 

27.7 

23.43 

43-0 

27-7 

74.85 

35-4 

27.7 

82.75 

26.7 

27.9 

51.59 

36.9 

28.2 

35.56 

8.3 

28.7 

23.72 

43-3 

28.7 

76.05 

35-6 

28.7 

84.39 

26.8 

28.9 

52.05 

36.6 

29.2 

35.15 

8.2 

29.6 

24.00 

43-5 

29.7 

77.22 

35-7 

29.7 

86.05 

26.8 

29.9 

52.55 

36.3 

30.2 

34.77 

8.0 

30.6 

24.26 

43.8 

30.7 

78.32 

35-9 

30.7 

87-79 

26.9 

30-9 

53.10 

36.0 

31-2 

34-42 

7.8 

31.6 

24.49 

44.1 

31-7 

79-36 

36.1 

31.7 

89.58 

26.9 

31.9 

53.65 

35.7 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

aUrs 

{POi 

Right 
Ascen- 
sion. 

ae  Min. 

hris ) . 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

51  c 
(H 

Right 
Ascen- 
sion. 

'ephei 

EV.), 

Declina- 
tion 
North. 

Mean 
Solar 
Date. 

r^Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

1 
1 

Right 

Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

0       • 

h    m 

0      1 

h    m 

0      t 

h    m 

0      * 

h    m 

0      1  ' 

May 

I  23 

+8847 

May 

655 

+87  12 

May 

18     3 

+8636 

May 

19  18 

+8859 

May 

19    7 

-89  14  ' 

1.9 

s 
53.65 

•t 
35.7 

1.2 

s 

34.42 

7.8 

1.6 

s 
24.49 

44.1 

1.7 

8 
19.36 

»» 
36.1 

1.7 

8 
29.58 

26.9 

2.9 

54.18 

35.4 

2.2 

34.10 

7.6 

2.6 

24.70 

44.3 

2.7 

20.33 

36.3 

2.7 

31.45 

27.0 

3-9 

54.69 

35.2 

3.2 

33.79 

7.4 

3.6 

24.90 

44.6 

3.7 

21.25 

36.5 

3.7 

33.33 

27.1 

4.9 

55.16 

35.0 

4.2 

33.50 

7.2 

4.6 

25.11 

44.8 

4.7 

22.15 

36.6 

4.7 

35.22 

27.2 

5-9 

55.58 

34.7 

5.2 

33.21 

7.0 

5.6 

25.32 

45.0 

5.7 

23.06 

36.8 

5.7 

37.08 

27.3 

6.9 

55.99 

34.5 

6.2 

32.91 

6.9 

6.6 

25.55 

45.2 

6.7 

23.99 

36.9 

6.7 

38.87 

27.5 

7-9 

56.38 

34.2 

7.1 

32.60 

6.7 

7.6 

25.79 

45.4 

7.7 

24.97 

37.1 

7-7 

40.55 

27.6 

8.9 

56.80 

34.0 

8.1 

32.26 

6.6 

8.6 

26.03 

45.6 

8.7 

26.01 

37.2 

8.7    42.14 

27.8 

9.9 

57.28 

33.7 

9.1 

31.92 

6.4 

9.6 

26.28 

45.9 

9.7 

27.08 

37.3 

9.6 

43.65 

28.0 

10.9 

57.83 

33.4 

10. 1 

31.56 

6.2 

10.6 

26.54 

46.1 

10.7 

28.18 

37.5 

10.6 

45.09 

28.1 

II. 9 

58.45 

33.1 

1 1. 1 

31.21 

6.0 

11.6 

26.78 

46.4 

1 1.7 

29.27 

37.7 

1 1.6 

46.51 

28.2 

12.9 

59.13 

32.8 

12.1 

30.86 

5.8 

12.6 

27.02 

46.7 

12.7 

30.32 

37.9 

12.6 

47.95 

28.4 

13-9 

59.87 

32.5 

13.1 

30.53 

5.5 

13.6 

27.22 

47.0 

13.6 

31.32 

38.1 

X3.6 

49.45 

28.5 

14.9 

60.63 

32.3 

14. 1 

30.23 

5.3 

14.6 

27.39 

47.3 

14.6 

32.24 

38.4 

14.6 

51.01 

28.6 

15-9 

61.40 

32.1 

15.1 

29.96 

5.0 

15.6 

27.55 

47.6 

15.6 

33.08 

38.6 

15.6 

52.65 

28.7 

16.9 

62.14 

31.9 

16. 1 

29.73 

4.8 

16.6 

27.68 

47.9 

x6.6 

33.83 

38.9 

16.6 

54.35 

28.8 

17.9 

62.86 

31.7 

17. 1 

29.51 

4.5 

17.6 

27.80 

48.2 

17.6 

34.53 

39.1 

X7.6 

56.07 

29.0 

18.9 

63.51 

31.5 

18.  X 

29.31 

4.3 

18.6 

27.91 

48.5 

18.6 

35-21 

39.3 

x8.6 

57.81 

29.2 

19.9 

64.15 

31.4 

19. 1 

29.  XI 

4.1 

19.6 

28.04 

48.7 

19.6 

35-89 

39.5 

19.6 

59.51 

29.4 

20.9 

64.76 

31.2 

20.1 

28.90 

3.9 

20.6 

28.  X7 

49.0 

20.6 

36.60 

39.7 

20.6 

6x.x3 

29.6 

21.9 

65.37 

31.0 

21. 1 

28.67 

3.7 

21.6 

28.31 

49.2 

21.6 

37.34 

39.9 

21. 6 

62.64 

i 
29.8  j 

22.9 

66.02 

30.8 

22.1 

28.44 

3.5 

22.6 

28.47 

49.5 

22.6 

38.14 

40.1 

22.6 

64.06 

30.0  1 

23-9 

66.71 

30.5 

23.1 

28.18 

3.2 

23.6 

28.63 

49.8 

23.6 

38.98 

40.3 

23.6 

65.39 

30.2 

24.9 

67.47 

30.3 

24.1 

27.93 

3-0 

24.6 

28.78 

50.1 

24.6 

39.82 

40.6 

24.6 

66.66 

30.4 

1 

25-9 

68.29 

30«i 

25.1 

27.67 

2.7 

25.6 

28.93 

50.4 

25.6 

40.65 

40.8 

25.6 

67.89 

30.6 

26.9 

69.18 

29.9 

26.1 

27.43 

2.4 

26.6 

29.05 

50.7 

26.6 

41.44 

41.I 

26.6 

69.14 

30.8 

27.9 

70.10 

29.7 

27.1 

27.21 

2.1 

27.6 

29.16 

51.I 

27.6 

42.17 

41.4 

27.6 

70.43 

30.9 

28.9 

71.05 

29.5 

28.1 

27.02 

1.8 

28.6 

29.25 

51.4 

28.6 

42.82 

41.7 

28.6 

71.79 

31.1 

29.9 

71.98 

29.4 

29.1 

26.85 

1.5 

29.6 

29.31 

51.7 

29.6 

43.40 

42.0 

29.6 

73.20 

31.3  ; 

30.9 

72.89 

29.2 

30.1 

26.70 

1.2 

30.6 

29.35 

52.1 

30.6 

43.92 

42.3 

30.6 

74.64 

31.5 

31-9 

73.74 

29.1 

31. 1 

26.57 

0.9 

31.6 

29.40 

52.4 

31.6 

44.38 

42.6 

31.6 

76.08 

31.7 

32.9 

74-54 

29.0 

32.1 

26.46 

0.7 

32.6 

29.43 

52.7 

32.6 

44.84 

42.8 

32.6 

77.50 

31.9 
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CIRCUMPOLAR  S^TARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
[Po/aris). 

Mean 
Solar 
Date. 

• 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

(J  Ursae  Min. 

Mean 
Solar 
Date. 

"k  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

I 
Declina- ' 
tion 
South. 

h   m 

0     t 

h  m 

0      * 

h  m 

e        r 

h    m 

0 

h  m 

0      » 

June 

I  24 

+8847 

June 

655 

+87  II 

June 

18  3 

-^8636 

June 

19  18 

+8859 

June 

19    8 

-89x4 

1.9 

8 
14.54 

29.0 

I.I 

8 
26.46 

60.7 

1.6 

8 
29.43 

52.7 

1.6 

8 
44.84 

42.8 

1.6 

6 
17.50 

n 
31-9 

2.9 

15-30 

28.9 

2.x 

26.34 

60.4 

2.6 

29.49 

53.0 

2.6 

4532 

43.1 

2.6 

18.86 

32.2 

3.8 

16.04 

28.7 

3.1 

26.20 

60.2 

3.5 

29.55 

53.2 

3.6 

45.84 

43-3 

3-6 

20.13 

32.4 

4.8 

16.79 

28.6 

4.1 

26.06 

59.9 

4.5 

29.63 

53.5 

4.6 

46.40 

43.6 

4.6 

21.28 

32.7 

5.8 

17.57 

28.4 

5-1 

25.91 

59-7 

5.5 

29.72 

53-8 

5.6 

47.00 

43.8 

5.6 

22.33 

33.0 

6.8 

18.42 

28.3 

6.x 

25.74 

59.4 

6.5 

29.80 

54.1 

6.6 

47.62 

44.1 

6.6 

23.30 

33.2 

7.8 

19.32 

28.1 

7.1 

25.56 

59.1 

7.5 

29.89 

54.4 

7.6 

48.25 

44.4 

7.6 

24.21 

33.5 

8.8 

20.29 

27.9 

8.1 

25.39 

58.8 

8.5 

29.95 

54.8 

8.6 

S.84 

44.7 

8.6 

25.12 

33-7 

9.8 

21.30 

27.8 

9.1 

25.24 

58.5 

9.5 

30.00 

55.1 

9.6 

49.38 

45.0 

9.6 

26.06 

33.9 

10.8 

22.36 

27.7 

10.  X 

25.12 

58.2 

10.5 

3aoi 

55.5 

10.6 

49.84 

45.3 

10.6 

27.06 

34.1 

11.8 

23.43 

27.6 

ii.i 

25.02 

57-9 

11.5 

30.00 

55.9 

1 1.6 

50.21 

45.7 

XI.6 

28.13 

34.3 

12.8 

24.46 

27.5 

12. 1 

24.97 

57.5 

12.5 

29.97 

56.2 

12.6 

50.49 

46.0 

12.6 

29.26 

34.5 

13.8 

25.48 

27.5 

13-0 

24.94 

57.2 

13.5 

29.93 

56.5 

13.6 

50.71 

46.3 

13.6 

30.42 

34.8 

14.8 

26.44 

27-4 

14.0 

24.93 

56.9 

14-5 

29.87 

56.8 

14.6 

50.87 

46.6 

14.6 

31.60 

35.0 

15.8 

27.34 

27.4 

15.0 

24.92 

56.6 

15-5 

29.82 

57.1 

15.6 

51.04 

46.9 

15.6 

32.73 

35-3 

16.8 

28.22 

27.3 

16.0 

24.92 

56.3 

16.5 

29.76 

57-4 

• 

16.6 

51.22 

47.2 

16.6 

33.79 

35.6 

17.8 

29.07 

27.3 

17.0 

24.91 

56.0 

17.5 

29.73 

57.7 

17.6 

51.42 

47.5 

17-5 

« 

34.75 

35.9 

i8.8 

29.94 

27.2 

18.0 

24.88 

55.8 

18.5 

29.71 

58.0 

18.6 

51.67 

47.8 

18.5 

35.61 

36.3 

19.8 

30.86 

27.1 

19.0 

24.82 

55.5 

19-5 

29.69 

58.3 

19.6 

51.96 

48.0 

19.5 

36.37 

36.6 

20.8 

31.82 

27.0 

2ao 

2477 

55.2 

20.5 

29.68 

58.6 

20.6 

52.27 

48.3 

20.5 

37.04 

36.9 

21.8 

32.84 

26.9 

21.0 

24.72 

54.9 

21.5 

29.65 

58.9 

21.6 

52.57 

48.6 

21.5 

37.66 

37-1 

22.8 

33.92 

26.9 

22.0 

24.68 

54-6 

22.5 

29.62 

59.3 

22.6 

52.83 

49.0 

22.5 

38.27 

37.4 

23.8 

35.04 

26.8 

23.0 

24.65 

54.2 

23.5 

29-55 

59-6 

23.6 

53.04 

49.3 

23-5 

38.92 

37.6 

24.8 

36.17 

26.8 

24.0 

24.64 

53.9 

24.5 

29-47 

60.0 

24.6 

53.19 

49.7 

24.5 

39.62 

37.9 

25.8 

37.30 

26.8 

25.0 

24.68 

53-5 

25-5 

29-37 

60.3 

25.5 

53.24 

50.0 

25-5 

40.35 

38.1 

26.8 

38.40 

26.8 

26.0 

24.74 

53.2 

26.5 

29.24 

60.7 

26.5 

53-24 

50.4 

26.5 

41.14 

38.4 

27.8 

39-45 

26.8 

27.0 

24.80 

52.9 

27.5 

29.11 

61.0 

27-5 

53.16 

50.7 

27-5 

41-93 

38.7 

28.8 

40.43 

26.8 

28.0 

24.89 

52.5 

28.5 

28.99 

61.3 

28.5 

53.06 

51.1 

28.5 

42.70 

39.0 

29.8 

41.37 

26.8 

29.0 

24.98 

52.2 

29.5 

28.86 

61.6 

29-5 

52-98 

51.4 

29.5 

43.41 

39.3 

30.8 

42.28 

26.9 

30.0 

25-07 

52.0 

30.5 

28.75 

61.8 

30.5 

52.91 

51.7 

30.5 

44.03 

39.6 

31.8 

43.17 

• 

26.9 

31.0 

25.14 

51-7 

31.5 

28.64 

62.1 

31.5 

52.88 

51.9 

31.5 

44.53 

39.9 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


1 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Polaris). 

1 

1 

1 

1 

Mean 
Solar 

51  Cephei 
(Hev.). 

Mean  I 
Solar  1 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

G  Octantis. 

1 

Right 
Ascen- 
sion. 

Declina- 
tion 

North. 

Date.  ■ 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

e       t 

h    m 

h   m 

0      1 

h    m 

0     t 

h  m 

0         r 

e       1 

July 

124 

+8847 

July 

655 

+87  II 

July 

18     3 

+8637 

July 

19  18 

+8859 

July 

19    8 

-89   14   , 

!     1.8 

8 
43.17 

m 
26.9 

I.O 

s 
25.14 

51.7 

1.5 

s 
28.64 

2.1 

1.5 

s 
52.88 

ft 
51.9 

1.5 

8 

44-53 

1 

39-9 

2.8    44.09 

26.8 

2.0    25.19 

51.4 

2.5 

28.55 

2.4 

2.5 

52.90 

52.2 

2.5 

44-93 

40.3 

3-8     45-05 

26.8 

3.0   25.23 

5I.I 

3-5 

28.47 

2.7 

3.5 

52.96 

52.5 

3.5 

45.23 

40.6 

4.8    46.05 

26.8 

4.0    25.27 

1 

50.8 

4-5 

28.38 

3.0 

4.5 

53.02 

52.8 

4.5 

45.45 

40.9 

5.8    47.11 

26.8 

5.0  25.30 

50.5 

5-5 

28.28 

3-3 

5.5 

53.07 

53.2 

5.5 

45.63 

1 
41.2   1 

6.8     48.22 

26.8 

5.9 

25-35 

50.2 

6.5    28.16 

3.6 

6.5 

53-05 

53.5 

6.5 

45.83 

41.4 

7.8     49.38 

26.8 

6.9  ,  25.43 

49.8 

7.5 

28.01 

4.0 

7.5 

52.97 

53.9 

7.5 

46.09 

41.7   . 

8.8     50.55 

1 
'            1 

26.9 

7.9 

25-54 

49.5 

8.5 

27.84 

4.3 

8.5 

52.81 

54.2 

8.5    46.39 

42.6   j 

9.8     51.69 

26.9 

8.9 

25.67 

49.2 

9.5 

27.64 

4.6 

9.5 

52.55 

54.6 

9.5    46.75 

1 
42.3   1 

10.7     52.80 

27.0 

9.9 

25.84 

48.8 

10.5 

27.43 

4.9 

10.5 

52.21 

54.9 

10.5     47.16 

42.5 

1 1.7     53.86 

27.1 

10.9 

26.03 

48.5 

11.5 

27.21 

5.2 

11.5 

51.82 

55.3 

11.5 

47.58 

42.8 

12.7 

54.84 

27.2 

1 1.9 

26.23 

48.2 

12.4 

26.99 

5.5 

12.5 

51.41 

55.6 

12.5  '  47.99 

1 

43.2 

13-7 

55.78 

27.3 

12.9 

26.44 

47.9 

13.4 

26.77 

5.8 

13.5 

51.01 

55.9 

13-5 

48.32 

43-5   , 

14.7     56.70 

27.4 

13.9 

26.63 

47.6 

14.4 

26.56 

6.0 

14.5 

50.63 

56.2 

14.5 

48.56 

43.8   1 

15.7  ;  57.61 

27-5 

14.9 

26.81 

47.4 

15.4 

26.37 

«.3 

15.5 

50.29 

56.5 

15.5 

48.69 

44-2 

16.7 

58.54 

27.6 

15.9 

26.97 

47.1 

16.4 

26.19 

6.5 

16.5 

50.00 

56.8 

16.5 

48.71 

44.5 

17.7 

59.52 

27.7 

16.9 

27.13 

46.8 

17.4 

26.01 

6.8 

17.5 

49.73 

57.1 

17.5 

48.64 

44.9 

18.7 

60.55 

27.7 

17.9 

27.27 

46.5 

18.4 

25.82 

7.x 

18.5 

49.46 

57.4 

18.5 

48.50 

45.2   ■ 

19.7 

61.62 

27.8 

18.9 

27.43 

46.2 

19.4 

I25.63 

7.4 

19.5 

49.16 

57.7 

19.5 

48.34 

45.5 

20.7 

62.74 

27.9 

19.9 

27.60 

45.9 

20.4 

25.42 

7.7 

20.5 

48.83 

58.1 

20.5 

48.19 

45.8 

1 

21.7 

63.89 

28.0 

20.9 

27.79 

45.6 

21.4 

25.18 

8.0 

21.5 

48.44 

58.4 

21.5 

48.07 

1 
46.0 

22.7  1  65.03 

28.1 

21.9 

28.00 

45.2 

22.4 

24.92 

8.3 

22.5 

47.95 

58.8 

22.5 

48.01 

46.3 

23.7    ;  66.13 

28.3 

22.9 

28.25 

44.9 

23.4 

24.65 

8.6 

23.5 

47.38 

59.1 

23.5 

47.99 

46.5 

24.7  [67.19 

1 

28.4 

23.9 

28.52 

44.6 

24.4 

24-36 

8.8 

24.5 

46.76 

59-5 

24.5 

48.00 

46.8   , 

25.7 

68.18 

28.6 

24.9 

28.80 

44.3 

25.4 

24.06 

9.1 

25.5 

46.09 

59.8 

25.4 

47.99 

47.1 

26.7 

69.12 

28.8 

25.9 

29.09 

44.0 

26.4 

23.78 

9-3 

26.5 

45.43 

60.1 

26.4  ,  47.94 

47-5 

27.7 

70.01 

28.9 

26.9 

29-37 

43.8 

27.4 

23.50 

9.5 

27.5 

44.78 

60.4 

27.4  1  47.81 

47.8 

28.7 

70.86 

29.1 

27.9 

29.65 

43.5 

28.4 

23.24 

9-7 

28.5 

44.18 

60.6 

28.4 

47.56 

48.1 

29.7 

71.73 

29.2 

28.9 

29.90 

43.3 

29.4 

23.00 

9.9 

29.5 

43.62 

60.9 

29.4 

47.20 

48.5 

30.7 

72.61 

29.4 

29.9 

30.13 

43.0 

30.4 

22.76 

lO.I 

30.5 

43-" 

61. 1 

30.4 

46.72 

48.8 

31-7 

73.53 

29.5 

30.9 

30.36 

42.8 

31.4 

22.53 

10.4 

31.4 

42.61 

61.4 

31.4 

46.17 

49.1 

32.7 

74.51 

29.6 

31.9 

30.58 

42.5 

32.4 

22.29 

10.6 

32.4 

42.11 

61.7 

32.4 

45.56 

49.4 

AUGUST,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

Mean 
Solar 

a  Ursse  Min. 
(Polaris). 

Mean 
Solar 

51  Cephei 
(Hev.). 

Mean 
Solar 

6  Ursae  Min. 

Mean 
Solar 

A  Ursae  Min. 

Mean 
Solar 

a  Octantis 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

k#%/ac&a 

Date. 

Right 
Ascen- 
sion. 

'   1 

1 

Declina- ' 
tion 
South. 

h  m 

e       f 

h    m 

0      t 

h    m 

0     t 

h    m 

0     * 

h    m 

0      * 

Aug. 

I  25 

+8847 

Aug. 

6S5 

-H87  II 

Aug. 

18  3 

+8637 

Aug. 

19  18 

+89    0 

Aug. 

19    8 

-89  14 

1.7 

8 
14-51 

n 
29.6 

1.9 

s 

30.82 

42.2 

1.4 

s 
22.29 

10.6 

1-4 

s 
42.11 

m 

1-7 

1.4 

8 
45-56 

49-4 

2.7 

15.54 

29-7 

2.9 

31-07 

41.9 

2.4 

22.03 

10.9 

2.4 

41.57 

2.0 

2.4 

44-95 

49.7 

3-7 

16.60 

29.9 

3.9 

31.35 

41.6 

3.4 

21.75 

II.I 

3.4 

40.99 

2.4 

3-4 

44-37 

49.9 

4-7 

17.67 

3a  I 

4.9 

31-66 

41.3 

4.4 

21.44 

II.4 

4.4 

40.32 

2.7 

4.4 

43.85 

50.2 

5.7 

18.74 

30.3 

5.9 

31.99 

41.0 

5.4 

21. II 

II.7 

5-4 

39.57 

3.0 

5-4 

43.38 

50.4 

6.7 

19.76 

30.5 

6.9 

32.36 

40.7 

6.4 

20.77 

II.9 

6.4 

38.73 

3-4 

6.4 

42.98 

50.7 

7-7 

20.73 

30.7 

7-9 

32.74 

40.4 

7.4 

20.42 

I2.I 

7-4 

37-82 

3-7 

7.4 

42.59 

51.0 

8.7 

21.64 

30.9 

8.9 

33." 

40.2 

8.4 

20.06 

12.3 

8.4 

36.89 

4.0 

8.4 

42.20 

51-3 

9-7 

22.48 

31.2 

9.9 

33.48 

40.0 

9.4 

19.70 

12.5 

9.4 

35.96 

4-2 

9.4 

41.76 

51.6 

10.7 

23.29 

31.4 

Z0.9 

33-85 

39-8 

10.4 

19.36 

12.6 

10.4 

35.04 

4-5 

10.4 

41.26 

51.9 

H.7 

24.07 

31.6 

1 1.9 

34.19 

39.6 

1 1.4 

19.03 

12.8 

1 1.4 

34.16 

4.7 

11.4 

40.64 

52.2 

12.7 

24.86 

31.9 

12.9 

34-52 

39.3 

12.4 

18.71 

13.0 

12.4 

33.33 

5-0 

12.4 

39.91 

52.5 

13.7 

25.69 

32.1 

13-9 

34-84 

39.1 

13.4 

18.41 

I3.I 

13-4 

32.54 

5-2 

13-4 

39-08 

52.8 

14-7 

26.54 

32.3 

14.9 

3516 

38.9 

14-4 

18.10 

13-3 

14.4 

31.76 

5-5 

14.4 

38.18 

53.1 

15.6 

27.46 

32.5 

15.9 

35-48 

38.6 

15.4 

17.79 

13-5 

15.4 

30.98 

5.7 

15.4 

37-24 

53.4 

16.6 

28.41 

32.7 

16.9 

35.83 

38.4 

16.3 

17.46 

13.7 

16.4 

30.16 

6.0 

16.4 

36.29 

53-6 

17.6 

29.40 

32.9 

17.9 

36.20 

38.1 

X7-3 

17. 1 1 

13.9 

17.4 

29.28 

6.3 

17.4 

35-39 

53-8 

18.6 

30.38 

33-1 

18.9 

36.60 

^7.8 

18.3 

16.74 

14. 1 

18.4 

28.34 

.      6.6 

18.4 

34.53 

54.1 

19.6 

31-33 

33-4 

19.9 

37-03 

37-6 

19.3 

16.35 

14-3 

19.4 

27.31 

6.9 

19.4 

33-72 

54-3 

20.6 

32-23 

33-7 

20.9 

37.45 

37-3 

20.3 

15.96 

M-5 

20.4 

26.22 

7.2 

20.4 

32.96 

54.5 

21.6 

33.07 

34-0 

21.9 

37-90 

37-1 

21.3 

15.56 

14.7 

21.4 

25.10 

7-5 

21.4 

32.19 

54-7 

22.6 

33.84 

34.3 

22.9 

38.35 

36.9 

22.3 

15.16 

1^.8 

22.4 

23.95 

7.7 

22.4 

31.40 

55.0 

23.6 

34-55 

34-6 

23-9 

38.78 

36.7 

23.3 

14.77 

14.9 

23-4 

22.82 

7.9 

23-4 

30.55 

55.3 

24.6 

35-21 

34.8 

24.8 

39.20 

36.6 

24.3 

14.40 

15.0 

24.4 

21.73 

8.1 

24-4 

29.60 

55-6 

25.6 

35.87 

35-1 

25.8 

39-59 

36.4 

25.3 

14.03 

15.1 

25.4 

20.69 

8.3 

25.4 

28.55 

55.8 

26.6 

36.54 

35-4 

26.8 

39.98 

36.2 

26.3 

13.69 

15.2 

26.4 

19.71 

8.5 

26.4 

27.38 

56.1 

27.6 

37-24 

35.6 

27.8 

40.35 

36.0 

27-3 

13.36 

15.4 

27.4 

18.75 

8.7 

27.4 

26.13 

56.4 

28.6 

37.98 

35.8 

28.8 

40.72 

35.8 

28.3 

13.01 

15.5 

28.4 

17.80 

9.0 

28.4 

24.81 

56.6 

29.6 

38.76 

36.1 

29.8 

41.10 

35.6 

29-3 

12.66 

15.6 

29.4 

16.85 

9.2 

29-3 

23.47 

56.8 

30.6 

39.58 

36.3 

30.8 

41.52 

35.4 

30.3 

12.30 

15.8 

30.4 

15.85 

9.4 

30.3 

22.16 

57.0 

31-6 

40.41 

36.6 

31.8 

41-95 

35-2 

31-3 

11.92 

15.9 

31.4 

14.77 

9.7 

31.3 

20.90 

57.2 

32.6 

41.25 

36.9 

32.8 

42.41 

35.0 

32.3 

11.50 

16. 1 

324 

13.62 

10.0 

32.3 

19.72 

57-3 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

ft  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right  1 

Ascen-! 

sion.   j 

1 

Declina- , 
tion 
South,    1 

h    m 

0     t 

h    m 

0        r 

h    m 

0     • 

h    m 

e      t 

h    m 

e      ' 

Sjpt. 

I  25 

+8847 

S3pt. 

655 

+87" 

Sept. 

18    2 

+8637 

Sept. 

19x7 

+89     0 

Sept. 

19    7 

-8914 

1     1.6 

8 
41.25 

36.9 

1.8 

8 
42.41 

35.0 

1.3 

8 
71.50 

16. 1 

1.4 

8 
73.62 

10.0 

1.3 

8 
79.72 

57.3 

2.6 

42.05 

37.3 

2.8 

42.90 

34.8 

2.3 

71.07 

16.2 

2.4 

72.39 

10.2 

2.3 

78.60 

57.5 

3.6 

42.80 

37-6 

3.8 

43-40 

.34.6 

3-3 

70.63 

16.3 

3.4 

71.08 

ia4 

3.3 

77.51 

57.7 

4.6 

43-49 

38.C 

4.8 

43.91 

34-4 

4-3 

70.19 

16.4 

4.4 

69.75 

10.6 

4.3 

76.46 

57.9 

5.6 

44.10 

38.3 

5.8 

44.40 

34.3 

5-3 

69.75 

16.5 

5.3 

68.41 

10.8 

5.3 

75.39 

58.1 

6.6 

4<.'>5 

38.6 

6.8 

44.89 

34.2 

6.3 

69.32 

16.5 

6.3 

67.08 

IZ.O 

6.3 

74.26 

58.3 

7.6 

45- 17 

39-0 

7.8 

45.37 

34.0 

7-3 

68.90 

16.6 

7.3 

65.80 

11.2 

7.3 

73.02 

58.5 

8.6 

45*69 

39-3 

8.8 

45.82 

33-9 

8.3 

68.51 

16.6 

8.3 

64.56 

1 1.3 

8.3 

71.69 

58.7 

9.6 

46.22 

39.6 

9.8 

46.26 

33.8 

9.3 

68.12 

16.7 

9.3 

63.38 

XI.5 

9-3 

7a  26 

58.9 

Z0.6 

46.79 

39.9 

10.8 

46.70 

33.7 

10.3 

67.74 

16.7 

10.3 

62.22 

ZI.6 

10.3 

68.78 

59.1 

ZZ.6 

47-39 

40.2 

11.8 

47.14 

33.5 

"•3 

67.37 

16.8 

II.3 

61.07 

ZZ.8 

".3 

67.24 

59.2 

X2.6 

48.04 

40.5 

12.8 

47.59 

33.4 

12.3 

66.97 

Z6.9 

12.3 

59.89 

12.0 

xa.3 

65.70 

59.4 

13.6 

48.71 

40.8 

13.8 

48.05 

33.2 

13-3 

66.57 

17.0 

13.3 

58.68 

12.2 

13.3 

64.18 

59.5 

14.6 

49.41 

41.1 

14.8 

48.54 

33.0 

14.3 

66.14 

17.0 

14.3 

57.41 

12.4 

14.3 

62.73 

59.6 

15.6 

50.08 

41.5 

15.8 

49.07 

32.9 

15-3 

65.70 

17. 1 

15.3 

56.09 

12.6 

15.3 

61.33 

59.7 

16.6 

50.70 

41.8 

16.8 

49.60 

32.7 

16.3 

65.24 

17.2 

16.3 

54.68 

12.8 

16.3 

6aoz 

59.8 

17.6 

51.26 

42.2 

17.8 

50.13 

32.6 

17.3 

64.78 

17.2 

17-21 

53.24 

12.9 

17.3 

58.70 

59.9 

18.6 

51.74 

42.6 

18.8 

5b.68 

32.5 

18.3 

64.32 

17.2 

18.3 

51.77 

13.1 

18.3 

57.40 

60.0 

19.6 

52.15 

43-0 

19.8 

51.20 

32.4 

19.3 

63.88 

17.2 

19.3 

50.32 

13.2 

19.3 

56.05 

60.2 

20.6 

52.52 

43.3 

20.8 

51.72 

32.4 

20.3 

63.44 

17.2 

20.3 

48.90 

13.3 

20.3 

54.63 

6a3 

21.5 

52.85 

43.7 

21.8 

52.20 

32.3 

21.3 

63.03 

17.2 

21.3 

47.53 

13.4 

21.3 

53." 

60.5 

22.5 

53.17 

44.0 

22.8 

52.68 

32.2 

22.2 

62.63 

17.2 

22.3 

46.23 

13.5 

22.3 

51.51 

60.6 

23.5 

53.53 

44-3 

23.8 

53.13 

32.2 

23.2 

62,25 

17. 1 

23.3 

44.97 

13.6 

23.3 

49.82 

60.7 

24.5 

53-91 

44.6 

24.8 

53.59 

32.1 

24.2 

61.87 

17. 1 

24.3 

43.75 

13.7 

24.3 

48.06 

6a8 

25.5 

54-33 

45.0 

25.8 

54.05 

32.0 

25.2 

61.49 

17.1 

25.3 

42.52 

13.8 

25.3 

46.28 

60.9 

26.5    ;  54.81 

45-3 

26.8 

54-51 

31.9 

26.2  ;  61.10 

17.2 

26.3 

41.27 

13.9 

26.3 

44.52 

60.9 

27-5    55.30 

45.6 

27.8 

55.01 

31.8 

27.2 

60.70 

17.2 

27-3 

39.96 

14.1 

27.3 

42.  S2 

61.0 

28.5 

55.79 

46.0 

28.8 

55.53 

31.7 

28.2 

60.27 

17.2 

28.3 

38.59 

14.2 

28.3 

41.21 

1     61.0 

29.5 

56.26 

46.4 

29.8 

56.07 

31.6 

29.2     59.82 

17.2 

29-3 

37.15 

14.3 

29.3 

!  39.67 

1 

61.0 

30-5 

56.67 

46.8 

30.8 

56.64 

31-5 

30.2     59-35 

17.2 

30.3 

35.63 

14.5 

30.3  ,  38.21 

61. 1 

31.5 

57.02 

47.2 

31.7 

57.22 

31.5 

31.2     58.89 

17.2 

31-3 

34-07 

14.6 

31.3  '  36.78 

61. 1 

OCTOBER,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Po/aris). 

Mean 

Snlar 

51  Cephei 
(Hbv.). 

Mean 
SolAr 

A  Ursae  Min. 

Mean 
Solar 

A  Ursae  Min. 

Mean 
Solar 

(T  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     ' 

h   m 

0 

h  m 

0     • 

b  m 

0     • 

h    m 

0     • 

Oct. 

125 

+8847 

Oct. 

655 

-f87  II 

Oct. 

18    2. 

+8637 

Oct. 

19  16 

■1-89    0 

Oct. 

19    6 

-8914 

15 

s 
57.02 

47.2 

1-7 

s 
57.22 

31.5 

1.2 

8 
58.89 

M 

17.2 

1.3 

s 
94.07 

ft 
14.6 

1.3 

8 
96.78 

61.  I 

2.5 

57.30 

47.6 

2.7 

57.78 

31.5 

2.2 

58.43 

I7.I 

2.3 

92.50 

14.6 

2.3 

95.37 

61.  I 

3-5 

57.51 

48.0 

3.7 

58.34 

31.5 

3.2 

57.97 

17.0 

3.3 

90.96 

14.7 

3.3 

93.94 

61.2 

4-5 

57.68 

48.4 

4-7 

58.87 

31.5 

4.2 

57.54 

16.9 

4.3 

89.44 

14.7 

4.3 

92.43 

61.3 

5-5 

57.82 

48.7 

5.7 

59.39 

31.5 

5.2 

57.12 

16.8 

5.3 

87.97 

14.8 

5.2 

90.84 

61.3 

6.5 

57.97 

49.1 

6.7 

59.89 

314 

6.2 

56.72 

16.7 

6.3 

86.58 

14.8 

6.2 

89.18 

61.4 

7-5 

58.13 

49.4 

7.7 

60.38 

31-4 

7.2 

56.34 

16.7 

7.3 

85.23 

14.8 

7.2 

87.45 

61.4 

8.5 

58.33 

49.8 

8.7 

60.85 

31.4 

8.2 

55.95 

16.6 

8.3 

83.90 

14.9 

8.2 

85.67 

61.4 

9.5 

58.58 

50.x 

9.7 

61.34 

31.4 

9.2 

55.55 

16.5 

9.3 

82.58 

14.9 

9.2 

83.89 

61.4 

10.5 

58.85 

50.5 

X0.7 

61.85 

31.4 

10. 2 

55.15 

16.5 

X0.3 

81.22 

15.0 

10.2 

82.14 

61.4 

XX.5 

59.15 

50.8 

11.7 

62.36 

31-3 

II. 2 

54-74 

16.4 

II.3 

79.82 

15.0 

II. 2 

80.46 

61.3 

X2.5 

59.43 

51.2 

12.7 

62.90 

31.3 

12.2 

54.32 

16.4 

12.3 

78.36 

15. 1 

12.2 

78.86 

61.3 

13-5 

59.67 

51.6 

13.7 

63.46 

31.3 

13.2 

53.88 

16.3 

13.2 

76.84 

15.2 

13.2 

77.34 

61.2 

14. 5 

59.86 

52.0 

14.7 

64.04 

31.3 

14.2 

53.43 

16.2 

14.2 

75.28 

15.2 

14.2 

75.87 

61.2 

15.5 

59.96 

52.4 

15.7 

64.60 

3^.3 

15.2 

52.98 

16.  I 

15.2 

73.69 

15.3 

15.2 

74.44 

61. I 

16.5 

59.99 

52.8 

16.7 

65.15 

31-3 

X6.2 

52.54 

16.0 

16.2 

72.11 

15.3 

16.2 

72.99 

61.  I 

17.5 

59.97 

53.2 

17.7 

65.69 

31.4 

17.2 

52.13 

15.8 

17.2 

70.57 

15.3 

17.2 

71.51 

61.  I 

X8.5 

59.89 

53.6 

18.7 

66.22 

31.5 

18.2 

51.73 

15.7 

X8.2 

69.09 

15.2 

18.2 

69.96 

61. I 

19.5 

59.81 

54.0 

19.7 

66.71 

31.6 

19.2 

51.36 

15.5 

19.2 

67.66 

15.2 

19.2 

68.33 

61.0 

2a  5 

59-73 

54-3 

20.7 

67.17 

31.6 

20.2 

51.00 

15.4 

20.2 

66. 3X 

15.2 

2a  2 

66.62 

61.0 

21.5 

59.68 

54.7 

21.7 

67.62 

31.7 

21.2 

50.65 

15.2 

21.2 

65.00 

15.I 

21.2 

64.86 

60.9 

22.5 

59.67 

55.0 

22.7 

68.07 

31.7 

22.2 

50.31 

15.1 

22.2 

63.72 

15. 1 

22.2 

63.07 

60.8 

23.5 

59.70 

55.4 

23.7 

68.54 

31.7 

23.2 

49.96 

15.0 

23.2 

62.43 

15. 1 

23.2 

61.30 

60.7 

24-5 

59.75 

55.7 

24.7 

69.02 

31.8 

24.2 

49.60 

14.8 

24.2 

6X.I2 

15. 1 

24.2 

59.60 

60.6 

1 

255 

59.81 

56.1 

25.7 

69.53 

31.8 

25.2 

49.23 

14-7 

25.2 

59.75 

15.I 

25.2 

57.99 

60.5 

26.5 

59.87 

56.5 

26.7 

7a  06 

3X.8 

26.2 

48.83 

14.6 

26.2 

58.31 

15.I 

26.2 

56.48 

60.3 

27.5 

59.86 

56.9 

27.7 

70.60 

31.9 

27.2 

48.42 

14.5 

27.2 

56.81 

15.I 

27.2 

55.06 

60.2 

28.4 

59.80 

57.3 

28.7 

71.17 

31.9 

28.1 

48.01 

X4-3 

28.2 

55.27 

15*0 

28.2 

53.71 

60.0 

1 

29.4 

59.67 

57.7 

29.7 

71.72 

32.0 

29.1 

47.60 

I4.I 

29.2 

53.69 

15.0 

29.2 

52.40 

59.9        ' 

30-4 

59.47 

58.1 

30.7 

72.26 

32.1 

30.1 

47.20 

13.9 

30.2 

52.15 

14.9 

30.2 

51.10 

59.8         1 

31-4 

59.23 

58.5 

31.7 

72.79 

32.3 

3I.I 

46.80 

13.7 

31.2 

50.64 

14.8 

31.2 

49.77 

59.7 

32.4 

58.93 

58.9 

32.7 

73.29 

32.4 

32.1 

46.44 

13.5 

32.2 

49.18 

14-7 

32.2 

48.38 

59.6 

21 
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NOVEMBER,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Solar 
Date. 

a  Uisae  Min. 
(Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

<^  Ursae  Min. 

Mean 
Solar 
Date. 

X  Ursae  Min. 

Mean 
Solar 
Date. 

c  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

1 
1 

h    m 

0          > 

h    m 

0          * 

h    m 

0     ' 

h    m 

0    • 

h    m 

e      • 

Nov. 

1 

125 

4-88  47 

Nov. 

656 

+87  11 

Nov. 

18     2 

+8637 

Nov. 

19  16 

+89    0 

Nov. 

19    6 

-8914 

1.4 

8 
58.93 

•  • 

58.9 

1.7 

s 
13.29 

•  - 

32.4 

i.i 

s 
46.44 

ft 
13.5 

1.2 

s 
49.18 

14.7 

1.2 

8 
48.38 

59.6 

2.4 

58.62 

59.2 

2.7 

•13.76 

32.5 

2.1 

46.10 

13-3 

2.2 

47.80 

14.6 

2.2 

46.93 

59.5 

3-4 

58.35 

59.6 

3.7 

14.22 

32.7 

3.1 

45.77 

13.0 

3-2 

46.48 

14.5 

3.2 

45.41 

59.4 

4-4 

58.10 

59.9 

4-7 

14.67 

32.8 

4.1 

45.45 

12.8 

4-2 

45.21 

14.4 

4.2 

43.86 

59.2 

5-4 

57.89 

60.2 

5.7 

15. 1 1 

32.9 

5-1 

45.13 

12.6 

5.2 

43.95 

14.3 

5.2 

42.30 

59-0 

6.4 

57.72 

60.6 

6.6 

15.56 

33-0 

6.1 

44.81 

12.5 

6.2 

42.68 

14.2 

6.2 

40.78 

58.8 

7-4 

57-56 

60.9 

7.6 

16.03 

33-1 

7-1 

44-48 

12.3 

7.2 

41-38 

14.1 

7-2 

39.33 

58.6 

8.4 

57.40 

61.3 

8.6 

16.51 

•     33.2 

8.1 

44-13 

12.1 

8.2 

40.05 

14.  I 

8.2 

37.99 

58.4 

9.4 

57-21 

61.6 

9.6 

17.02 

33-3 

9.1 

43.78 

1 1.9 

9.2 

38.66 

14.0 

9.2 

36.73 

58.2 

10.4 

56.96 

62.0 

10.6 

17.52 

33-4 

10.1 

43-41 

11.7 

10.2 

37.23 

13.9 

ia2 

35.57 

58,0 

11.4 

56.65 

62.4 

1 1.6 

l8.02 

33-6 

ii.i 

43.05 

11.5 

11.2 

35.76 

13.8 

X1.2 

34.45 

57.8 

12.4 

56.26 

62.8 

12.6 

18.53 

33.7 

12.1 

42.70 

11.2 

12.2 

34.31 

13.7 

12.2 

33.37 

57.6 

13.4 

55.80 

63.1 

13-6 

19.01 

33-9 

13.1 

42.37 

10.9 

13.2 

32.90 

13.5 

13.1 

32.27 

57.4 

14.4 

55.30 

63.5 

14.6 

19.46 

34-1 

14.  X 

42.06 

10.7 

14.2 

31-54 

13.3 

14.1 

31.13 

57.2 

15.4 

54.76 

63.8 

15.6 

19.89 

34.3 

15.1 

41.77 

10.4 

15.2   1  30.26 

13.2 

15.1 

29.92 

57.0 

16.4 

54.23 

64.1 

16.6 

20.29 

34-5 

16.1 

41.50 

lai 

16.2   ,  29.06 

13.0 

16.1 

28.66 

56.8 

17.4 

53.71 

64.4 

17.6 

20.68 

34-7 

17.1 

41.25 

9-8 

17.1    1  27.93 

12.8 

17.1 

27.35 

56.6 

18.4 

53-22 

64.7 

18.6 

21.05 

34-9 

18.1 

41.01 

9.6 

18. 1      26.83 

12.6 

18.1 

26.01 

56.4 

19.4 

52.79 

65.0 

19.6 

21.43 

35.1 

19.1 

40.77 

9-3 

19.1      25.76 

X2.4 

19.1 

24.68 

56.2 

20.4 

52.38 

65.3 

20.6 

21.82 

35.2 

20.1 

40.53 

9.1 

20.1    1  24.67 

12.3 

20.1 

23.41 

55.9 

21.4 

52.00 

65.6 

21.6 

22.22 

35-4 

21.1 

40.27 

8.8 

21.1    1  23.55 

12.1 

21. 1 

22.25 

55.6 

22.4 

51.61 

65.9 

22.6 

22.64 

35-6 

22.1   !  40.00 

8.6 

22.1      22.37 

12.0 

22.1 

21.20 

55.3 

23-4 

51.18 

66.3 

23.6 

23.08 

35.7 

23.1 

39.72 

8.4 

23.1    '  21.13 

11.9 

23.1 

20.25 

55.0 

24.4 

50.70 

66.6 

24.6 

23.52 

35.9 

24.1 

39-43 

8.1 

1 

24.1       19.86 

11.7 

24.1 

19.42 

54.8 

25.4  ,  50.16 

67.0 

1 

25.6 !  23.98 

36.1 

25-1  1  39.14 

7.8 

25.1       18.56 

II.5 

25.1 

18.65 

54.5 

26.4     49.53 

67.3 

26.6  i  24.43 

36.4 

26.1    38.86 

7-5 

26.1       17.28 

II.3 

26.1 

17.92 

54.2 

27.4  '  48.86 

67.6 

27.6    24.84 

36.6 

27.1   38.59 

7.2 

27.1       16.04 

11. 1 

27.1 

17.18 

54.0 

28.4    48.14 

1 

67.9 

28.6 

25.24 

36.9 

28.1 ,  38.35 

6.8 

28.1      14.85 

10.8 

28.1 

16.40 

53.8 

29.4 

47.40 

68.2 

29.6 

25.60 

37.2 

29.1,  38.13 

6.5 

29.1     13-73 

10.6 

29.1 

15.57 

53.5 

30.4 

46.67 

68.5 

30.6 

25.94 

37.4 

30. 1   37.94 

6.2 

30.1     12.70 

10.3 

30.1 

14.69 

53.3 

31-4 

1 

45-96 

,      68.8 

31.6 

26.25 

1 

37.7 

3I.I 

1  37-76 

1 

5.9 

31. 1 

".73 

10. 1 

31. 1 

13.78 

53.0 

DECEMBER,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 
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CIRCUMPOLAR  STARS. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Dec. 


1.4 

2.4 

3-3 
4.3 

5.3 
6.3 
7-3 
8.3 

9-3 
10.3 

".3 
12.3 

13-3 

14.3 

15-3 
16.3 

17.3 

18.3 

19-3 
2a  3 

21.3 
22.3 

23-3 
24.3 

25-3 
26.3 

27-3 
28.3 

29-3 
30.3 
31-3 
32.3 


aUrsaeMin. 

{PolaHs). 


Right 
Ascen- 
sion. 


h  ni 
I  25 

s 

45.96 

45.31 
44.69 

44.09 

43.51 
42.92 
42.29 
41.59 

40.83 

39.99 
39.09 
38.15 

37.21 
36.28 

35.39 
34.55 

33.75 

32.99 
32.22 

3M5 

30.63 
29.76 
28.82 
27.82 

26.78 

25.71 
24.65 

23.63 

22.63 
21.69 
20.80 

19.93 


Declina- 
tion 
North. 


+8848 

8.8 
9.0 

9.3 
9-5 


9.8 
0.1 

0.3 
0.6 

0.9 

1.2 

1.5 

1.7 

1.9 
2.1 

2.3 
2.4 

2.6 
2.8 

3.0 
3.2 

3.4 

3.6 
3.8 

4.0 

4.2 
4.4 

4.5 

4.6 

4.7 

4.8 

4-9 
5.0 


Mean 
Solar 
Date. 


Dec. 

1.6 
2.6 

3.6 

4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
II. 6 
12.5 

13-5 

14-5 

15.5 
16.5 

17.5 
18.5 

19.5 
20.5 

21.5 

22.5 

23.5 
24.5 

25.5 
26.5 

27.5 
28.5 

29.5 
30.5 
31.5 
32.5 


5zCephei 
(Hev.). 


Right 
Ascen- 
sion. 


h    m 
656 

s 
26.25 

26.56 

26.88 

27.21 


27.54 
27.89 

28.26 

28.63 

28.98 
29.32 
29.62 
29.90 

30.15 
30.37 
30.57 
30.78 

30.98 
31.19 
31.43 
31.67 

31.91 

32.17 
32.42 

32.64 

32.85 
33.02 
33.16 
33.29 

33.40 
33.49 
33.59 
33.70 


Declina- 
tion 
North. 


•4-87  II 


37.7 
37.9 
38.1 

38.3 

38.5 
38.7 

39.0 
39.2 

39.5 
39.8 
40.1 

40.5 

40.8 
4I.I 
41.4 
41.6 

41.9 
42.1 
42.4 
42.6 

42.9 
43.2 
43-6 
43.9 

44.2 
44.6 

44.9 
45.3 

45.6 

45.9 
46.2 

46.5 


Mean 
Solar 
Date. 


Dec. 

I.I 
2.1 

3.1 
4.0 


5-0 
6.0 

7.0 

8.0 


9.0 
10.0 

II.O 

12.0 

13.0 
14.0 
15.0 
16.0 


17.0 
18.0 
19.0 
20.0 


21.0 
22.0 
22.9 

23-9 

24.9 

25.9 
26.9 

27.9 

28.9 
29.9 

30.9 
31-9 


6  Uxsae  Min. 


Right 
Ascen- 
sion. 


h    m 
18     2 

s 

37-76 
37.58 

37.41 
37.23 

37.04 

36.84 

36.63 
36.42 

36.22 
36.04 

35.88 

35.74 

35.64 
35.55 
35.48 
35.42 

35.35 
35.27 

35-18 
35.07 

34.96 

34-85 

34.75 
34.66 

34.59 
34.55 
34.52 
34.52 

34-54 
34.56 

34-57 
34-58 


Declina- 
tion 
North. 


+86  36 


65.9 
65.6 

65.3 
65.0 

64.7 

64.5 
64.2 

63.9 

63.5 
63.2 

62.8 

62.4 

62.1 
61.7 
61.4 
61. 1 

60.7 
60.4 
60.1 
59.8 

59.5 
59.2 
58.8 

58.5 

58.1 

57.7 
57.3 
56.9 

56.6 

56.3 
56.0 

55.7 


Mean 
Solar 
Date. 


Dec. 


I 
2 

3 
4 

5 
6 

7 
8 

9 

10. 

II 
12 

13 

14 

15 
16 

17 
18 

19 

20. 


21. 
22. 
23.0 
24.0 


25.0 
26.0 
27.0 
28.0 

29.0 
30.0 
31.0 
32.0 


^  Ursae  Min. 


Right 
Ascen- 
sion. 


h    m 
19  15 

s 
71.73 
70.80 

69.88- 
68.96 

68.00 
67.00 
65.96 
64.89 

63.83 
62.81 

61.84 

60.96 

60.16 

59.45 

58-79 
58.17 

57.55 

56.93 
56.25 

55.53 

54-78 
54.00 

53.22 

52.48 

51.81 
51-20 
50.68 
50.25 

49.87 

49.52 
49.18 
48.81 


Declina- 
tion 
North. 


+89     o 


10. 1 
9.9 
9.6 

9.4 

9.2 
9.0 
8.8 
8.6 

8.4 
8.1 

7.8 
7.5 

7-2 
6.9 
6.6 

6.3 

6.0 

5.8 

5.5 
5-3 

5.0 

4-7 
4.4 

4.1 


Mean 
Solar 
Date. 


Dec. 


I.I 

2.1 

3-1 
4.1 

5-1 
6.1 

7.1 
8.1 

9.1 

10. 1 
II. I 
12. 1 

13- 1 
14. 1 
15. 1 
16. 1 

17.0 
18.0 
19.0 
20.0 

21.0 
22.0 
23.0 
24.0 


a  Octantis. 


Right 
Ascen- 
sion. 


3.8 

25.0 

3.4 

26.0 

3.1 

27.0 

2.7 

28.0 

2.4 

29.0 

2.1 

30.0 

1.8 

31.0 

1-5 

32.0 

h    m 
19    6 


13.78 
12.87 

12.00 

II. 19 

10.48 
9.88 

9-39 
8.97 

8.61 
8.26 
7.88 

7-44 

6.96 
6.42 
5.87 
5.32 

4.82 
4.4X 

4-13 

3.96 

3-91 
3-94 
4.03 
4.13 

4.22 

4-25 
4.25 

4.21 

4.15 
4.11 
4.14 
4.26 


Declina- 
tion 
South. 


-89  14 


53-0 

52.7 
52.4 

52.1 

51.7 

51-4 
51. 1 

50.8 

50.5 
50-2 
49.9 
49.6 

49-3 
49.0 

48.7 
48.4 

48.0 

47.7 
47.3 
46.9 

46.6 
46.2 

45.9 
45.6 

45.3 
45.0 
44-7 
44.4 

44.0 

43.7 
43.3 
43-0 
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e 

Hydra. 

/JArgAs. 

t  Argft.s. 

a  Lyncis. 

a 

Hydrae. 

Mean 

V 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

N»rth. 

South. 

South. 

North. 

South. 

h 

m 

•       * 

h 

m 

• 

h     m 

0      1 

h    in 

h    m 

0       * 

9 

9 

+  242 

9  12 

-6919 

914 

-5852 

915 

+3447 

922 

-814 

Jan.     0.6 

s 
23-35 

99 

61.6 

s 
13.22 

13-5 

s 
34-00      e 

ft 

X6.2 

8 
13.56 

40.3 

s 
53-37 

37.8 

.22 

x»7 

•3S 

3-5 

0  •as 

0  3-6 

0      •a7 

0.0 

.22 

a.2 

I0.6 

23-57 

59-9     . 

13-57 

17-0    I 

34.28 

X9.8 

'3-83       ' 

40-3 

53.59 

^a 

4ao 

20.6 

23-74 

.17 

58.4  \ 

13.80 

.«3 

«  3-8 
20.8 

34-48          , 

^3-5  !•' 

.22 
14.05       - 

0.4 
40.7       ^ 

53.77 

.18 

2.1 
42-1. 

•13 

1-3 

•  X2 

^  3-8 

.11 

3.8 

.x6 

0.6 

-13 

a.o 

30-5 

23.87 

57-1     \ 

13-92 

*4-6  .  « 

34-59    ^ 

27.3 

'4-21      ,„ 

4^-3^^ 

53.90 

44-1  ,  « 

.07 

_         X.l 

.01 

r.         3-8 

^     '^ 

3-7 

.10 

0.9 

•09 

1.8 

Feb.   9' 5 

23-94 

56.0 

13-91 

28.4 

34-63    2 

3^-°  ,  1 

^•3i 

42.2 

53.99 

45-9 

*i 

.03 

0.8 

.xs 

3-7 

•05 

3-6 

.04 

I.X 

•03 

1^5 

19-5 

23-97 

55-2    ^ 

13-79 

32-^     « 

34.58 

34-6, 

14-35 

43-3     . 

54-02 

47-4     . 

.oa 

_  0.6 

.22 

3.6 

•13 

3-3 

.01 

X.2 

.ox 

0  ^  "-* 

29.5 

23-95 

54-6 

13-57 

35-7    , 

34.45     .„ 

37.9, 

14-34    _ 

44-5  ,  , 

54.01 

4^-^  .  « 

Mar.  10.4 

23.89 

.06 

0-4 
54.2 

13.25 

.32 

«      3-a 
38-9     « 

34^26      . 

3.x 
4X.0 

.07 
14.27 

»  i»3 

43.8  \ 

53-96 

.05 

49-6    ^ 

2a  4 

23-79 

.10 

0.2 
54-0    ^ 

12.85 

.40 

2.8 

4X.7 

•as 

34^oi     , 

2.7 
43-7  ,  , 

-    .11 
X4.X6 

47.x  •• 

53.87 

.09 

0.8 
50-4  ^  . 

30-4 

23.67 

.13 

0.0 

12.38 

-47 

s*5 

44.2 

.30 
33.71     , 

£     a-3 

4^0  ,  ft 

•15 

I4.OX 

48.4  • 

53-75 

.12 

0.5 
50-9  ^  , 

•14 

0.x 

•5« 

a.o 

•34 

X.8 

•«7 

X.X 

•14 

0.3 

Apr.   9-3 
19.3 

23-53 

54-1^, 

11.86 

46.2 

33-37      . 

47.8 

X3.84 

49-5  ,  ^ 

53.6X 

5*-2  ^« 

23-38 

•15 

0.3 
54-4 

XI. 31 

•55 

0% 

x«5 

47-7 

.36 
33-OI     _ 

1-3 

49.x 

'3-65    _ 

X.O 

53-46 

•  15 

0.0 

.16 

0  *>-4 

•58 

0      i-o 

^      ^37 

0.9 

.90 

0.8 

•15 

o.a 

29-3 

23.22 

54-8 

IO-73 

n 

48-7 

32.64     I' 

50.0 

13-45      „ 

51-3 

53-31 

5X.O 

A 

.14 

0-4 

-58 

o-S 

•37 

0.3 

•  18 

0  ®'5 

^        ^ 

•«5 

^  ©•4 

May   9*3 

23.0S 

•M 

"'«  -« 

X0.15 

•57 

^^•^  0^ 

^^•^7    .3, 

3°*3  „  , 

0*2 

'3-^7   .,3 

0.3 

53.16 

•t4 

50.6 
^      0,6 

19.2 

22.94 

55-8 

9.58 

49-2 

31.91      , 

50.x 

13-09 

52^1 

53.0a 

5^-°  «  , 

•  XX 

0.7 

-55 

0.6 

-34 

0.7 

.«5 

0.X 

•«3 

0.7 

29.2 

22.83 

56.5 

9-03 

48.6 

31-57 

49.4 

12.94 

52.3 

52.89 

49-3 

.10 

0.7 

^% 

-SI 

I.X 

.32 

0        *•* 

0        .X2 

0.1 

•  xo 

0      0-9 

Tune  8.2 

22.73 

57-2 

8.52 

47-5    ^ 

3i^25      „ 

48-2       ^ 

12.82 

52.1 

52.79 

48.4 

m 

.08 

0.7 

•47 

X.6 

.28 

^  -  1.6 

.10 

0.4 

•09 

X.I 

18.2 

22.65 

57-9-  1 

8.05 

45-9 

30.97 

46.6 

X2.72 

5'-7    \ 

52.70 

_^_^ 

47^3 

28.1 

22.61 

.<H 

58.7  " 

7.65 

.40 

0  >•> 
43-8 

3°-73     *■ 

2.1 

44-5. 

^     •07 
12.65 

0.6 
5I.I     „ 

52.64 

.06 

'         I.X 

46-2  ,  ^ 

.09 

a8 

•33 

2.4 

.20 

a.4 

^      .03 

0.8 

^ 

.04 

X.2 

July    8.1 

22.59 

59-5     „ 

7.3a 

4^-4., 

30.53 

4*-'., 

12.62 

50.3 

52.60 

45-0  ,  , 

J                   V 

.00 

0.8 

•as 

«-7 

•14 

2.7 

.00 

0.9 

.02 

l^3 

x8.i 

22.59 

60.3 

7.07 

38.7 

30.39      ^ 

39.4, 

12.62 

49.4 

52-58 

43-7,, 

28.0 

22.62 

.03 

,        o»7 
61.0 

6.90 

.17 

3.0 
35^7 

.08 
30.31 

^      3^o 
36.4 

12.66 

0     "•* 

48-3 

52.60 

•02 

X.3 

42.4 

Aug.   7.0 

22.68 

.06 

0.6 
61.6 

6.83 

.07 

3.2 

32-5 

.02 
30.29 

3-0 
33-4. 

.07 
12.73 

1.2 

47-1 

52.64 

.04 

i.a 
41-2, 

%m              • 

-09 

0*5 

.03 

3.2 

•04 

S«i 

0     -«o 

1.4 

.07 

I.X  ' 

X7.O 

22.77 

62.1 

6.86 

^ 

29.3 

30.33 

30-3 

X2.83 

45-7 

52.71 

40.1 

.12 

^         0-4 

.14 

-     3.1 

.XI 

3.0 

.14 

i«S 

f\ 

.10 

X.O 

27.0 

22.89 

62.5 

7.00 

26.2 

30.44     « 

^7-3  ,  „ 

12.97     ,, 

44-2 

52.81 

39-1      a 

-u 

0.2 

.24 

2.9 

.18 

2.H 

.»7 

1-5 

.13 

0.8 

Sept.  5-9 

•23.03 

62.7 

7.24 

23.3 

30.62 

24.5. 

^3-M     _ 

42.7 

52-94 

3^-3  ^. 

•«7 

^       -  0.1 

.33 

^  a-7 

D              -as 

a.S 

•20 

»-7 

.'5 

0  ^5 

15.9 

23.20 

62.6 

7-57 

20.6 

30.87 

22.0 

13-34     . 

41.0 

53.09 

37-8  ^, 

25.9 

23.40 

.20 

62.3 

8.00 

.43 

u      '•3 
18.3     « 

31.18  -^^ 

2.1 
»9-9     ^ 

13-58   "" 

1.7 
39-3     „ 

53-28 

.19 

4-  ^a 
37-6 

.23 

a6 

•5* 

^      i-^ 

.36 

0      »-^ 

«      -a? 

1.8 

.22 

0.1 

Oct.    5-9 

23.63 

61.7 

8.52 

16.5 

31-54    , 

X8.3 

13.85 

37-5 

53.50 

37-7^ 

.26 

0.8 

.5S 

«-3 

/-   -4a 

X.O 

.30 

0  *.7 

-as 

0      ^5  ■ 

X5.8 

23.89 

60.9 

9.10 

'5-2      ^ 

31.96 

17-3 

14-15 

35-8 

53-75 

38.2      ^ 

, 

-«7 

X.I 

.64 

0.6 

-45 

0.4 

.3a 

1.7 

-a7 

0.8 

25.8 

24.16 

59.8 

9-74 

14.6 

32.41        „ 

16.9 

14.47 

34-1     , 

54.02 

390  ,  . 

•  30 

*-3 

.67 

,  0.0 

0       -4" 

o.a 

0       -35 

1 .6 

.>9 

1.2 

Nov.    4-8 

24.46 

58.5      \ 

10.41 

X4.6 

32.89 

17- 1     ^ 

14.82 

32.5 

54-31 

40.2 

•3'^ 

»-6 

.bt) 

0.7 

.50 

CH 

.37 

1-5 

.30 

>«S 

14.7 

24.76 

56.9 

XI. 10 

15-3 

33-39 

17.9 

15.19 

31.0 

54.O1 

41-7,^ 

24.7 

25.07 

.31 

55-2     ^ 

11.77 

.67 

16.7 

33.«8    ''' 

».5 
19.4 

15.56    -^^ 

J.3 
29.7 

54.92 

•31 

1.8 
43.5 .     ■ 

.31 

1.8 

.63 

0         «•« 

.47 

2.1 

.37 

0       *•« 

-3» 

2.0 

Dec.    4-7 

25-3« 

53-4 

12.40 

18.7 

34-35 

^'•5,. 

15.93      ,, 

28.7 

5523 

45-5. 

.30 

1.9 

.58 

1 

a.5 

*44 

2.6 

.35 

o.^ 

.30 

2.1  1 

M-7 

25.6S 

5^-5     „ 

12.98 

21.2 

34-79       ^ 

24.1 

16.28 

27.9 

55.53 

47-6 

•»7 

l.H 

.51 

3." 

•  3^ 

3.0 

£  .c       .34 

o.« 

j^ 

.x-t 

0  a.2 

24.6 

25.95 

49.7 

ij.49 

24.2 

^5-'7     „ 

27.1 

16.62 

27.4    • 

5581 

49.8 

.24 

'•7 

*4I 

3- J 

•3a 

3.4 

,           »3o 

0.2 

^ 

.24 

a-3 

34.6 

26.19 

40.0 

13.90 

27-5 

35-49 

3f>-5 

16.92 

27.2 

56.05 

52.x 

—     _ 
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Mean 
Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 
30.5 

Feb.   9*5 

19.5 

29.5 
Mar.  10.4 

20.4 
I  30.4 

Apr.  9-4 
19.3 

29.3 

May   9.3 

19.2 

I 

29.2 

June  8.2 

X8.2 

28.x 

'  July   8.1 

18.1 
28.1 
Aug,  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.    5.9 

15.8 

25.8 

Nov.  4.8 

14.8 

24.7 

Dec.    4*7 

X4-7 
24.6 

34.6 


X  Draconts  (H.). 


Right 
Ascension. 


h     m 
923 


a 

30.54 

31.75 
32.7a 

33.40 

33.78 


1.21 

0.97 
0.68 

0.38 

ao8 


Declina- 
tion 
Nwrik 


+8144 


44.4 
46.5 
49.0 
51.8 
54.8 


33.86 

57.9 

_   0.34 

33.62 

61.0 

a5» 
33.10 

63.9 

0.78 

32-32     _ 

66.5 

i.oo 

3'-5»  ...B 

68.8 

30.14 

70.6 

28.85       ^ 

71.9 

1.36 

27.49          ^ 

72.7 

'.37 
26.x  2 

72.8 

1.33 

^4.79      „ 

72.5 

1.15 

23.54 

71.5 

1. 13 

^^•4^     ^ 

70.1 

0.98 

2i>43 

68.2 

^^0.80 

20.63 

65.9 

0.39 
20.04 

63.2 

0.38 

19.66      ^ 

60.3 

0.16 

19.50 

57.1 

0.07 

19.57 

53.8 

19.87 

0.52 

20.39 

50.5 

47.1 

0-74 

21.X3 

43.8 

0.94 
22.07 

40.6 

X.13 

23.20 

37.7 

1.30 

24.50 

35.0 

.  1.46 
25-96     ]^ 

32.7 

>.59 

^7-55  ,« 

30.7 

29.23 

29.2 

1.74 
30.97     ^ 

28.2 

X.76 

32.73 

27.8 

1*74 

^^•^7  ,.^ 

27.9 

36.13 

28.6 

37.66     "^ 

29.9 

i.j6 

39.02 

31.7 

a.  I 


a.5 

a.8 
3.0 
3-1 


3.t 

a.9 
3.6 

«.3 

1.8 


1.3 
0.8 


O.X 


0.3 
x.o 


1.4 

1.9 

a.  3 

a-7 
a.9 


3-« 
3.3 
3-3 
3.4 
3.3 


3-a 

a.9 

a-7 
a.  3 


a.o 


1.5 
i.o 
0.4 
0.x 

0.7 


1.3 

1.8 


J  Ursae  Majoris. 


RiKht 
Ascenaion. 


h     m 


■ 
62.02 

62.59 
63.06 
63.40 
63.61 

63.68 
63.61 
63.42 
63.x  2 
62.73 

62.26 
61.75 

6x.2i 
60.67 
60.14 

59.66 

59.23 
58.86 

58.57 
58.36 

58.24 

58.21 

58.27 

58.42 
58.67 

59.00 
59.42 
59.92 

60.49 
61. 14 

61.84 

■62.59 
63.37 

64.16 

64.95 
65.71 

66.42 
67.06 


.57 
.47 
.34 

.ax 

.07 

.07 

.19 
.30 

.39 

.47 

•51 

•54 

.54 
.53 

.48 

•43 

.37 
.99 

.21 

.xa 

.03 
.06 

.»5 
.as 

•33 

.4a 

.50 
.57 
.65 
.?o 

.75 
.78 

.79 

.79 
.7« 

.7« 
.«4 


Declina- 
tion 
North. 


+7014 


49.6 

51.2 
53.3 
55.7 
58.3 

6z.z 

63.9 
66.6 

69.1 
71.3 


1.6 


a.  I 


a.4 

a.6 
a.8 


a.8 
a.7 

a.5 

a.  a 

X.8 


73. » 
74-5 
75-4 
75.7 
75.6 


X.4 
0.9 
0.3 
0.1 
0.6 


75.0 

73.9 

72.3 
70.4 

68.1 


x.x 

1.6 
X.9 
a.3 
a.5 


65.6 
62.8 

59.9 
56.8 
53.8 


2.8 
a.9 
3.1 
3.0 

3.' 


50.7 

47-7 
44-9 
42.3 

39.9 


3.0 
a.8 
a.6 

».4 


a.o 


37-9 
36.2 

35.0 

34-3 

34-1 


1.7 
x.a 
0.7 
o.a 
0.3 


34.4 

35.3 
36.6 


B  Ursae  Majoria. 


RiKht 
Aacenatoix. 


m 


h 

9  26 


0.9 
1.3 


a 

27.53 
27.88 

28.16 

28.38 

28.52 

28.58 
28.56 

28.47 
28.32 
28.12 

27.88 
27.62 

27.35 
27.08 

26.82 

26.59 
26.38 
26.21 
26.09 
26.01 

25.97 
25.98 
26.04 
26.14 
26.30 

26.50 
26.74 

27.03 
27.36 

27.73 

28.14 
28.58 
29.04 

29.51 
29.98 

30.43 
30.86 

31.25 


.35 

.aS 

.aa 

•14 

.06 

.oa 
.09 

.15 

.ao 

•a4 

.26 

.a7 
.a6 
.23 

.ax 

.17 
.12 

.08 
.04 

.ox 

.06 

.10 
.16 
.ao 

.84 
.a9 
•33 
.37 
.41 

.44 

.46 

.47 
.47 
.45 

.43 

•19 


1+53    6 

36.6 

37.4 
38.6 

40.1 

41.9 


Declina- 
tion 
North. 


oA 


x.a 


1.5 

x.8 


44.0 
46.1 
48.2 
50.2 
52.0 

53-6 
54.8 

55.7 
56.3 

56.5 

56.2 
55.6 
54.7 
53.4 
5'.9 


a.x 


a.x 


a.x 


a.o 
x.8 
X.6 


x.a 


0.9 
0.6 


o.a 


Ob3 


0.6 
0.9 
1-3 

»-5 
x.8 


10  Leonis  Minoris. 


RiKbt 
Ascenaion. 


m 


50.1 
48.1 

45.9 
43.6 
41.2 

38.7 
36.3 
33.9 
31.5 
29.3 


2.0 


2.2 


a.3 
•.4 
a.5 


a.4 
a.4 

2.4 


a.  2 


a.o 


27.3 
25.6 

24.x 

23.0 

22.3 


1.7 
».5 


I.I 


0.7 
0.3 


h 
928 


22.0 


0.1 


a 
21.64 

21.93 
22.17 

22.35 
22.47 

22.53 
22.53 

22.47 
22.37 

22.23 

22.06 
2X.87 
21.68 
21.49 
21.31 

21.15 
21.01 
20.90 
20.82 
20.77 

20.76 
20.78 
20.83 
20.92 
2X.05 

21.21 
21.40 
21.63 
21.89 
22.19 

22.52 
22.87 

23-24 
23.62 
24.00 

24.37 


•a9 
.a4 
.x3 
.la 
.06 

.00 
.06 

.10 

.»4 

.17 

.19 

.19 
.19 
.18 
.x6 

•  14 
.11 

.08 
.05 
.01 

.02 
.05 
.09 

.13 
.16 

.19 

.a3 
.26 

.30 

.33 

•35 

•37 
.38 
.38 
•37 


Declina- 
tion 
North 


+3648 


70.9 
70.9 

71.3 
72.0 

73.0 


0.0 


o»4 
0.7 


1.0 


x.a 


74.2 
75.6 
77.0 
78.5 
79.9 


».4 
1.4 

».5 

1.4 

i.a 


8z.i 
82.2 
83.1 

83.7 
84.1 

84.3 
84.x 

83.7 
83.1 

82.3 

81.3 
80.1 

78.7 

77.2 

75.6 


i.x 


0.9 
0.6 
0.4 


o.a 


0.2 


0.4 
0.6 
0.8 


x.o 


x.a 


1.4 

J.5 

1.6 

1.7 


o  Leonis. 


Right 
Ascenaion. 


22.1 

0.6  L 
22.7      1 25.03 


^^-"  Z 


73.9 
72.1 

70.2 

68.3 

66.4 

64.5 
62.8 
61.2 

59.8 
58.7 

57.8 
57.3 

57.1 


x.8 
1.9 

1.9 
1.9 
1.9 


1-7 
x.6 


X.4 


I.I 


0.9 


0.3 
0.2 


m 


h 
936 


8 
2.63 

2.88 
3.08 

3.24 
3.35 

3.40 

3.41 

3-37 
3.30 

319 

3.06 
2.92 
2.78 
2.63 
2.49 

2.37 
2.27 

2.18 

2.12 

2.08 

2.o6 
2.07 

2.II 
2.18 
2.27 

2.40 

2.55 
2.73 

2.94 

3.18 

3.45 

3.74 
4.05 

4.37 
4.69 

5.00 
5.30 
5-57 


•as 

.ao 

.16 
.11 
.03 

.01 
.04 
.07 
.11 
.13 

.14 
.«4 
.15 
•M 

.12 

.10 
.09 
.06 
.04 

.oa 

.01 
.04 
.07 
.09 
•  13 

.«5 

.18 
.ai 
.a4 
•a7 

.a9 
.31 
.3a 
.3a 

.31 

.30 
.a7 


Declina- 

tion 

North. 

0       * 

+10  19 

n 

35^8 

1*4 

34-4     . 

I.a 

33-2 

,^  ..  ^9 

32.3 

^  ^7 

31.6 

0.4 

31.2 

o.a 

31.0 

ao 

3X.0 

31.2 
31.6 


0.2 


0.4 
0.4 


32.0 
32.5 

33-1 
33.6 
34.2 


0.5 

0.6 
0.5 
0.6 
0.6 


34.8 

35.4 

35.9 

36.4 
36.8 


0.6 
0.5 

0-5 
0.4 

0.3 


37.1 
37.4 
37.6 
37.6 
37.5 


37.2 

36.7 
36.0 

35.0 

33.9 


0.3 


0.2 


0.0 


Owl 


0.3 


0.5 
0.7 


1.0 


I.I 


1.3 


32.6 
31.0 
29.4 
27.7 
25.9 


24.2 

22.6 


21. 1 


x.6 
x.6 

X.7 

1.8 

«.7 


1.6 
1.5 


23 
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FIXED  STARS,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan,     0.2 

I0.2 

20. 2 

30.2 

Feb.    9.1 

19. 1 
29.1 
Mar.  10.0 
20.0 
30-0 

Apr.  9.0 
18.9 
28.9 

May  8.9 
18.9 

28.8 

June   7.,8 

17.8 

27.7 

July   7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 


Sept 

.  5.6 

15.5 

25.5 

Oct. 

5-5 

15-5 

25.4 

Nov 

.  4-4 

14-4 

24-3 

Dec. 

4-3 

I4«3 
24-3 
34-2 


33  Piscium. 


Right 
Ascension. 


h     m 
O     O 


8 
25.H 

24.99 

24.88 
24.79 
24.70 


24.80 
24.94 
25.12 

25-34 
25-59 

25.86 
26,15 
26.46 
26.76 
27.06 

27-34 
27.62 

27.86 

28.07 

28.24 


28.54 


28.02 
27.90 
27.78 


.xa 

.XX 

.09 
.09 
.06 


24.64 
24.61 
24.60 
24.63 

.07 

24.70 


.10 

•14 

.x8 

.33 
.25 

.«7 

.39 

.31 
.30 
.30 

.38 

.38 

.21 

.17 
.14 


28.38 

28.47   "Z 

^^•53     _ 

28.55 

.01 


.05 


28.49 

28.43 

28.34  z 

28.24 
28.13 


.zz 
•  zz 


•  Z3 
.13 


Declina< 

tlon 
Stmik, 


—  6  14 


43-7 
44-3 
44-9 
45-3 
45-5 

45.6 

45.4 
45-1 
44-5 
43-7 


0.6 
0.6 
0.4 


0.2 


0.1 


0.3 


0.3 
0.6 
0.8 


z.o 


42.7 
41.4 

39.9 
38.2 

36.4 


1-3 

1.7 
1.8 


2.0 


34-4 

32.4 

30.4 
28.4 

26.6 


3.0 


2.0 


2.0 
1.8 
1.8 


24.8 

23.3 
22.0 

20.9 

20.1 


1.3 

1.3 
x.z 
0.8 

0.5 


19.6 
19.4 
19.4 
19.6 
20.1 


0.3 


0.0 


a2 


0.5 
0.6 


20.7 
21.4 

22.2 
23.0 

23.9 


0.7 
0.8 
a8 

0.9 
0.8 


24.7 
25.4 
26.2 


0.7 
0.8 


a  Andromedae. 


Rifi!ht 
AscezisioiL 


h      zn 

o    3 


8 
25.61 

25.46 

25-32 

25.19 
25.08 

24.99 

24-93 
24.91 

24-93 
25.00 

25.11 
25.26 

25-47 

25.71 
25.98 

26.29 
26.61 
26.94 
27.28 
27.60 

27.91 
28.20 
28.46 
28.68 
28.86 

29.00 
29.10 
29.16 
29.18 
29.17 

29.12 
29.05 
28.96 
28.84 
28.71 

28.57 
28.42 
28.27 


.15 

•  14 

.11 
.09 

.06 
.02 
.02 
.07 
.zz 

.15 

.2Z 

.84 
.27 

.31 

.3a 

.33 
•34 
.3a 
-31 

.29 
.36 

.33 

.18 
.14 

.10 
.06 
.03 
.01 
.05 

.07 

.09 

.Z3 
.13 
.14 

•15 
.15 


Declina- 
tion 
North. 


p  Cassiopeiae. 


+2833 


I 


46.3 

45-3 
44.0 

42.6 

41.0 


i.o 


1-3 
x,4 
1.6 

1-7 


39-3 

37-6 
36.0 

34-5 
33-2 


1.7 
Z.6 

«.3 


x.o 


32.2 
31.6 

31-3 
31-4 
31-9 


0.6 

0.3 


O.Z 


0.8 


32.7 
34-0 
35-5 
37-4 
39-4 


i'3 

1.9 


3.0 


2.3 


41.7 
44.1 

46.5 
49.0 

51-4 


3.4 

2.4 

a- 5 
2.4 

a.3 


53.7 
55-9 
57-9 

59-7 
61.3 


3.3 


3.0 
1.8 
1.6 
1.3 


62.6 
63.6 
64.4 
64.9 
65.0 

64.8 

64-3 
63.5 


X.O 

0.8 
0.5 


O.X 


0.3 


0.5 
0.8 


Right 
AacensiozL 


h 
O 

8 
3.85 

3-53 
3-22 

2.93 
2.68 

2.48 

2.33 
2.26 

2.26 
2.34 

2.50 

2.73 

3-04 

3-40 
3.82 

4.28 

4-77 

5-27 
5.76 

6.25 

6.70 
7.12 

7-49 
7.81 
8.07 

8.27 
8.40 

8-47 
8.48 

8.43 


zn 

4 


.3a 

.31 
.39 

•as 
.30 

.07 
.00 
.08 
.z6 

.23 

.31 
.36 
.4« 
.46 

.49 
.50 
•49 
•49 
•45 


7.14 
6.82 
6.49 


DecIizM- 

tion 
North. 


+5837 

m 
29.8 
29.0 

27-7 
26.0 

23.8 


a8 
X.3 
1.7 
3.3 

2.5 


21.3 
18.7 

15-9 

I  13.1 

10.5 


3.6 
3.8 
3.8 
2.6 

3.4 


8.1 
6.0 
4.4 

3.1 
2.4 


3.Z 

1.6 

1.3 
0.7 


0.Z 


2.3 

2.6 

3.5 

4-9 
6.7 


0.3 
0.9 
1.4 
X.8 


2.3 


8.9 
.43  3.6 

I  II.5 
.37  i  2.9 

14.4 
.32        ^      3.0 

17.4 
.26        ^  ^  3.3 

20.7 
•  20  3.3 


.13 
.07 
.01 
.05 
.11 


24.0 

27-4 

30.7 
33.8 

36.8 


3-4 
3.3 
3.1 
3.0 
3.8 


8.32        .  39.6 

.x6  3.4 

8.16  42.0 

,      .20  8.X 

7.96  44-1     . 

.24  1.6 

7-72     ^  45.7,, 

.28  I.X 

7.44  46.8 

.30  0.7 


.32 

•33 


47-5 
47.6 

47.1 


ai 


0.5 


22  Andromedae. 


Right 
AscensiozL 


h 
O 

8 
20.19 

19.98 

19.77 

19.58 

19.42 

19.28 
19.19 
19.15 
19.16 
19.22 

19.35 

19.53 
19.77 

20.06 

20.39 

20.74 
21.13 
21.52 
21.92 
22.30 

22.66 

23.00 

23.30 

23.55 
23.76 

23-93 

24.04 
24.11 

24-13 

24.10 
24.04 

23.93 
23.80 
23.64 

23.45 

23.25 
23.04 
22.83 


zn 

5 


.2Z 
.3Z 

.X9 
.z6 
.X4 

.09 
.04 
.oz 

.06 
.13 

.z8 
•24 

29 

.33 

-35 

.39 
•39 
.40 
.38 
•36 

.34 
.30 

.25 
.31 

.17 
.XX 

.07 

.03 

.03 
.06 

.IZ 

.13 

.z6 
.19 
.20 

.3Z 

•az 


Declina- 
tion 
North. 


y  Pegasi. 


Right 
AicenaioiL 


+4532 


30.6 
29.7 
28.4 
26.7 
24.7 


0.9 
1.3 

»-7 
2.0 


2.Z 


22.6 
20.  2 

17.9 
15.6 

13.5 


2.4 
3.3 
2.3 


3.1 


1.9 


II. 6 

10. 1 

9.0 

8.3 
8.1 


X.5 

z.z 

0.7 


0.3 


0.3 


8.3 

9.1 

10.2 
II.8 
13.8 


0.8 

z.i 

1.6 


3.0 


2-3 


16. 1 

18.6 

21.4 

24.3 

27.2 


2.5 

3.8 

3.9 
3.9 
3.0 


30.2 

33-1 

36.0 

38.6 

41. 1 


3.9 

3,9 
3.6 

2.5 

3.3 


43.3 

45-2 

46.7 

47-9 
48.6 

48.9 
48.7 
48.1 


Z.9 

x.5 

1.3 

0.7 
0.3 


0.8 
0.6 


h 
O 

8 

17-54 
17.42 

17-30 
17.19 
17.09 

17.02 
16.97 
16.95 
16.97 
17.03 

17-13 
17.27 

17-45 
17.67 

17.92 

18.20 
18.50 
18.81 
19.12 
19.43 

19.72 
19.99 
20.24 

20.45 
2a63 

20.77 
20.87 
20.94 
20.96 
20.96 

20.93 

20.87 

20.79 
20.69 
2a  58 

20.46 
20.34 

20. 2 1 


Declina- 
tion 
North, 


zn 

8 


•  X3 

•  Z3 

•  ZZ 

.zo 

.07 
•05 

.03 

.02' 

.06' 

•  zo 

•14 

.z8 

.32 

•as 

•38 

.30 
.31 

•  31 
•31 

.39 

.87 
.a5 

.31 

.z8 


+1438 

a* 
63.4 
62.5 
61.5 
60.5 

59-4 

58.3 
57-2 
56.4 

55-7 
55.2 


0.9 
1.0 


z.o 


z.z 


z.z 


z.z 
0.8 
0.7 
0.5 

0.3 


55.0 
55.1 

55-5 
56.2 

57-3 

58.6 
60.2 
62.0 

63.9 
66.0 


az 


0.4 
0.7 


I.I 


1.3 


1.6 
Z.8 
z.9 


3.Z 


3.0 


•  ZO 
.07 
•03 
.00 

.03 

.06 
.08 

.10 

•  II 

.12 

•  Z3 
.13 


68.0 
70.2 
72.2 
74.2 
I    76.0 

77.6 

79.1 
80.3 

81.3 

82.1 


a.3 


2.0 

3.0 

Z.8 
z.6 


'.5 

i.a 

z.o 
a8 
0.6 


82.7 
83.0 
83.1 
83.0 
82.8 


0.3 

OkZ 


O.Z 


0.3 


0.5 


82.3 

81.6 
80.8 


0.7 

a8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean 
Solar 
Date. 


Jan.    0.2 

I0.2 
20.  2 
30.2 

Feb.    9-1 

19. 1 
29.1 
Mar.  10. 1 
20.0 
30.0 

Apr.  9.0 
18.9 
28.9 

May  8.9 
18.9 

28.8 

June   7.8 

17.8 

27.8 

July    7.7 

17-7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 

15.5 

25.5 
Oct.    5.5 

15-5 

25-4 
Nov.   4.4 

14.4 

24-3 
Dec.    4.3 

14-3 
24-3 
34-2 


(T  Andromedae. 


Right 
Ascension. 


h     m 

o  13 


8 
18.99 

18.82 

18.65 

18.49 

18.35 

18.24 
18.16 
18.12 
18.12 
18.18 

18.28 
18.44 
18.65 
18.90 
19.19 

19.50 
19.84 
2a  20 

20.55 
20.90 

21.24 

21.54 
21.82 

22.06 

22.27 

22.43 
22.54 
22.62 
22.65 
22.64 

22.60 

22.53 
22.43 

22.31 

22.16 

22.00 
21.84 
21.66 


.17 
'17 
.16 

.14 

.IX 

.08 
.04 
.00 
.06 

.10 

.16 

.21 

.as 

.31 

.34 
.36 

•3S 
•35 
.34 

.30 
.28 
.24 
.21 

.16 

•  ZI 
.08 

.03 
.01 

.04 
.07 

.10 

•  12 
.15 

.16 

.16 
.18 


Declina- 
tion 
North. 


+3615 


21.6 

20.6 

19.4 
17.9 

16.2 


x.o 


1.2 


1-5 
1.9 


14-3 
12.4 

10.4 

8.5 
6.9 


1.9 
2.0 
1.9 
X.6 

X.5 


5-4 
4-3 
3.6 

3-3 
3-4 


z.x 


0.7 
0.3 


O.Z 


0.3 


3-9 
4.8 

6.1 

7.8 

9.8 


/  Ceti. 


0.9 
1-3 

2.0 


2.2 


12.0 

14-5 
17.0 

19.7 

22.3 


2.5 

2.5 

2.7 

2.6 
2.6 


24.9 
27.4 
29.8 
32.1 

34.1 

35.8 

37-3 
38.5 
39.3 
39.8 


2.5 

2.4 
2.3 


2.0 


1.7 


1.5 
X.2 
0.8 
0.5 


O.X 


39-9 
39.6 
38.9 


Right 
Ascension. 


h     xn 

o  14 


0.3 
0.7 


s 
32.05 

31.92 
31.81 

31.70 
31.61 

31.54 

31.49 

31-47 
31.48 

31.53 

31.62 

31.75 
31.92 

32.13 
32.36 

32.63 
32.92 
33.22 

33.53 
33.84 

34.13 

34.41 
34.66 

34.88 

35.06 

35-21 
35.32 
35.39 
35-42 
35-42 

35.40 

35.34 
35.26 

35.17 
35.06 

34-95 
34-83 
34.70 


.13 

.IX 
.XX 

.09 
.07 

.05 

.02 
.01 
.05 
.09 

.X3 

.17 

•  2Z 

.23 

.27 

.29 
.30 

.31 

•3X 
-29 

.28 

-25 

.22 

.18 

.13 

•  zz 

.07 
.03 

.00 
.02 

.06 
.08 
.09 

.IX 
.XI 

.12 

•13 


Declina- 
tion 
South. 


-    921 

26.7 
27-3 


27.8 
28.1 
28.2 


0.6 
0.5 
0.3 


0.1 


az 


28.1 
27.8 

27.3 
26.6 

25.6 


0.3 

0.5 
0.7 


1.0 


>.3 


24-3 
22.9 

21.2 

19.4 

17-5 


1.7 
X.8 
1.9 

3.x 


15.4 

13.4 

".3 

9.3 

7.5 


2.0 
2.x 
2.0 

1.8 
x-7 


44  Piscium. 


5.8 

4.3 

3.1 
2.1 

1.5 


1.5 

x.2 


x.o 


0.6 
0.4 


I.I 
I.I 

1.3 
1-7 
2.3 


0.0 


o.a 
0.4 
0.6 
0.8 


3.1 
4.0 

5.0 

5-9 
6.9 

7.8 
8.6 

9-3 


0.9 
1.0 
0.9 


x.o 


0.9 


0.8 
0.7 


Right 
Ascension. 


h     m 

o  20 


+    124 


s 
28.86 

28.74 
28.63 
28.52 
28.42 

28.34 
28.29 
28.26 
28.27 
28.31 

28.40 
28.52 
28.69 
28.89 
29.12 

29.39 
29.68 

29.98 

30.28 

30.58 

30.88 

31.15 
31.40 

31.62 

31.80 

31.96 
32.07 

32.14 

32.19 
32.19 

32.18 

32.13 
32.06 

31.98 

31.88 

31.77 
31.65 
31.53 


.12 
.II 
.IX 

.10 

.08 

.05 
.03 

.01 

.04 
.09 

.12 

.17 
.20 

.23 
.27 

.29 

.30 
.30 
.30 
.30 

.27 

.25 
.22 

.18 

.16 

.II 
.07 
.05 
.00 
.01 

.03 
.07 
.08 
.10 

.II 

.12 

.12 


Declina- 
tion 
North. 


27.6 
26.9 
26.2 

25.5 
24.9 


0.7 

0.7 
0.7 

0.6 
0.4 


24-5 
24.2 

24.1 

24.2 

24-5 


0.3 
0.1 


0.1 


0.3 
a6 


25.1 
26.0 
27.0 
28.4 

29.9 

31.6 
33.5 
35.4 
37.4 
39.4 


0.9 
i.o 
1.4 
x.5 
X.7 


j3  Hydri. 


Right 
Ascension. 


X.9 
X.9 
2.0 
2.0 
1.9 


41-3 

43.1 

44.7 
46.1 

47.3 

48.2 
48.9 

49.4 
49.6 

49.6 


1.8 
1.6 
1.4 


1.2 


0.9 


0.7 

0.5 
0.2 
0.0 


a2 


49.4 
49.0 

48.5 
47.9 
47-3 

46.5 
45.8 
45-0 


0.4 

0.5 
0.6 

0.6 
a8 


0.7 
0.8 


h     m 

o  20 


8 
39.60 

38.69 

37.84 

37.07 
36.40 

35.85 
35.43 

35-16 

35.03 
35-06 

35.25 
35-6o 
36.10 

36.74 
37-50 

38.38 
39.36 
40.40 
41.48 
42.58 

43.66 

44-70 
45.66 
46.51 

47.23 

47.79 
48.18 

48.39 
48.40 

48.23 

47.88 

47-36 
46.71 

45.94 
45.08 

44.17 

43.24 
42.32 


.91 
.85 

.67 

.55 

.42 

.27 

.X3 
.03 

.19 

.35 
.50 
.64 
.76 
.88 

0.98 
1.04 
1.08 

X.XO 

1.08 

1.04 
0.96 

.85 

.72 

.56 

.39 

.21 

.01 

•17 
.35 

.52 

.65 

'77 
.86 

.91 

.93 

.92 


Declina- 
tion 
South. 


62.5 


61.5 
60.0 

57.9 
55.4 


X.O 


x.5 

2.x 

2.5 
3.0 


52.4 
49.1 

45.6 

41.8 

38.1 


3.3 
3.5 
3.8 

3.7 
3.8 


34.3 
30.6 

27.1 

23.8 

20.8 


3.7 
3.5 

3.3 
3.0 

2.5 


18.3 
16. 1 

14-5 

13.4 
12.8 


3.2 
X.6 
I.I 
0.6 


12  Ceti. 


0.0 


12.8 

13-4 
14.6 

16.2 

18.4 


0.6 

x.2 

X.6 
2.2 
2.5 


20.9 

23-7 
26.8 

29-9 
33.0 


2.8 
3.1 
3.x 
3.1 
2.9 


35.9 
38.6 

40.9 
42.7 

44.0 


2.7 
2.3 
x.8 

X.3 
0.7 


44-7 
44.8 
44-2 


Right 
Ascension. 


h     m 

o  25 


0.1 
0.6 


s 
8.34 

8.22 

8.10 

7-99 
7-89 

7.81 

7-75 
7-72 
7.72 

7-76 

7-84 
7.96 

8.12 

8.32 

8.55 

8.81 

9.09 

9.39 
9.70 

laoo 

0.30 

0.57 
0.83 

1-05 

1.24 

1.40 

1-52 
1.60 
1.64 
1.66 

1.64 
1.60 

1-53 
1.44 

1-35 

1.24 
1. 12 
1.00 


.12 

.12 
.11 
.10 
.08 

.06 

.03 
•00 
.04 
.08 

.12 
.16 
.20 
.23 
.26 

.28 
.30 

.3X 
.30 
.30 

.27 
.26 
.22 
.19 
.16 

.12 

.08 
.04 
.02 
.02 

.04 
.07 
.09 
.09 
.11 

.12 
.12 


Declina- 
tion 
South. 


-428 

79-3 
80.0 

80.6 

81.0 

81.4 

81.5 
81.5 
81.2 
80.8 
80.1 


0.7 
0.6 
0.4 

0.4 
0.1 


0.0 


0.3 
0.4 
0.7 
0.9 


79-2 
78.0 
76.6 


1.2 


1.4 

Z.6 


75-°  ,.8 
73-2  ,.9 


71-3 
69-3 
67.3 
65.3 
63.4 

61.6 

59.9 
58.5 
57.3 
56.4 

55.8 

55.4 
55.3 

55.5 
55.8 

56.4 
57-0 
57.8 
58.6 

59.5 

60.3 
61. 1 
61.9 


2.0 


2.0 


2.0 


1.9 

x.8 


x.7 

1.4 


1.2 


0.9 
0.6 


0.4 

0.1 


0.2 


0.3 
0.6 


0.6 
0.8 
0.8 
0.9 
0.8 


0.8 
0.8 
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Mean 
Solar 
Date. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.   9-1 

19. 1 
29.1 
Mar.  10. 1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.8 

June   7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 

15-5 

25.5 

Oct.    5.5 

15-5 

25-4 

Nov.    4.4 

14.4 

24.4 

Dec.    4-3 

14-3 
24.3 

34-2 


ir  Andromedae. 


Right 
Ascension. 


Declina- 
tion 
North. 


h     m 
031 


s 

45-53 

45-37 
45.20 

45-04 
44.90 

44.78 

44-69 

44-63 
44.62 

44-65 

44-73 
44.86 

45-05 
45.27 

45.54 

45.84 
46.17 
46.51 
46.86 
47.20 

47-53 

47-85 
48.13 

48.38 
48.60 

48.78 
48.92 
49.01 
49.07 
49.09 

49.07 
49.02 
48.95 
48.85 
48.72 

48.58 

48.43 
48.27 


.x6 

.17 
.16 

.14 
.13 

.09 
.06 
.01 
.03 
.08 

.13 
.19 

.aa 

•27 
•30 

.33 
•34 
•35 
.34 
•33 

.3a 

.38 

•as 
.aa 

.x8 

•'* 
.09 

.06 

.02 

.oa 

.05 
.07 
•  zo 

.13 
.14 

.15 

.z6 


+33  II 

36.5 

35-7 
34-7 
33-3 
31.8 


0.8 


i.o 


1.4 
1.5 
1.7 


30.1 
28.4 
26.6 
24.9 

23-4 


1.7 
1.8 

«.7 
i'5 
x-3 


22.1 
21. 1 
20.5 
20.2 
20.3 


1.0 
0.6 
0.3 


O.Z 


0.5 


20.8 
21.7 

23.0 

24-5 

26.4 

28.5 
30.8 

33-2 
35-6 
38.1 


0.9 
1-3 

1.5 

1.9 


a.x 


a  Cassiopeiae. 


Right         Declina- 
Ascension.  <      tlon 
North. 


a.  3 

2.4 
a.4 

a.5 
a.4 


40.5 
42.9 

45-1 
47.2 
49.1 


3.4 
a.  a 


a.  I 


1.9 
Z.6 


50.7 
52.1 
53.2 
54-0 
54-4 


x«4 

i.z 
a8 
0.4 


o.a 


54.6 

54-4 
53.8 


o.a 
a6 


h     zn 
035 


s 

4-31 
4.01 

3-72 

3-44 
3.18 

2^95 
2.78 

2.66 

2.61 

2.64 

2.73 
2.90 

3-15 
3-46 
3.82 

4.23 
4.68 

5-14 
5^62 

6.09 

6.54 
6.97 

7-36 
7.70 
8.00 

8.24 
8.42 
8.55 
8.62 
8.63 

8.59 
8.50 
8.36 
8.18 
7.96 

7.71 

7-44 
7.14 


.30 

.39 

.38 
.36 
.33 

•17 

.Z3 
.05 
.03 
.09 

.17 

•25 
.31 

.36 

•41 

•45 
.46 
.48 
•47 

•45 

•43  I 

*39 

.34 

.30 

.34 

.x8 

•  13 
.07 
.ox 
.04 

.09 
.14 

.18 

.23 

.25 

.27 
.30 


+  56 


54-4 
53-9 
530 

51.6 
49.7 

47.6 
45.1 
42.6 
40.0 

37^4 


0.5 
0.9 
1.4 
1.9 

3.x 


2^5 

2.5 

2.6 
3.6 

2.4 


35-0 

32.9 
31^2 
29.8 
28.9 

28.5 
28.6 

29.2 

30.3 

31^8 


a.x 


1-7 
1.4 
0.9 
0.4 


0.x 
0.6 


I.I 


1.5 
x.g 


/3  Ceti. 


Right 
Ascension. 


33-7 
36.0 

38.6 

41.4 

44-5 

47-6 
50.8 

53.9 
57-0 
60.0 


2.3 

3.6 
3.8 

3.1 
3.1 


3.2 

3.1 
3.1 
3.0 

3.8 


62.8 

65-3 
67.5 

69.2 
70.6 


a.5 

3.3 

1.7 

Z.4 

0.9 


71.5 
71.9 

71.8 


0.4 
0.1 


h     m 

038 


Declina- 
tion 
South. 


-1830 


s 
46.14 

46.01 

45.88 

45-75 
45-64 

45-54 
45-46 
45.42 

45-40 
45-43 

45-49 
45.60 

45-74 

45-93 
46.16 

46.42 
46.70 
47.00 
47-32 
47-63 

47-94 
48.23 
48.51 

48^75 
48.96 

49.14 
49.27 

49-37 
49-43 
49-45 

49-44 
49.40 

49-33 
49.24 

49.14 

49.02 
48.90 
48.77 


.13 

•13 
•  13 
.zz 
.10 

.08 
.04 
.03 
.03 
.06 

.zz 

.14 
•19 
•33 
.36 

.28 
•30 
.32 

.3X 
.31 

.39 
.38 

.24 

.3Z 

.z8 

.13 
.10 
.06 
.02 
.oz 

.04  I 
.07 1 
.09 

.zo 

.12 

.12 
•13 


57-2 
57^8 
58.1 
58.2 

57-9 


0.6 
0.3 


O.Z 


0.3 
0.4 


57-5 
56.7 
55-7 
54.4 
52.9 


0.8 


z.o 


X.3 

J^5 
Z.8 


51^I 
49.2 

47.1 

44.8 

42.5 


Z.9 
3.1 
3.3 
2.3 
2.3 


21  Cassiopeiae. 


40.2 
37-9 
35.7 
33.7 
!  31-8 


3.3 

2.2 


2.0 


1.9 

X.6 


30.2 
28.9 
28.0 
27.3 
27.1 


1.3 
0.9 
0.7 


0.3 


0.1 


27.2 
27.6 
28.3 

29.3 
30.4 

31.8 
33.2 
34-6 
35.9 
37-2 

38.3 
39.2 

39.9 


0.4 
0.7 


z.o 


z.z 


z.4 


X.4 
z.4 
1.3 
1.3 


z.z 


0.9 

0.7 


Right 
Ascension. 


Declina- 
tion 
1     North. 


I- 


h     in 
039 


s 

20.35 
19.62 

18.90 

18.21 

17-57 

17.02 
16.58 
16.27 
16.10 
16.08 

16.22 
16.51 
16.94 
17.50 
18.17 

18.93 
19.76 
20.63 
21.52 
22.40 

23-25 
24.05 

24.78 

25.44 

25-99 

26.45 
26.80 

27.03 

27.14 

27.13 

27.01 
26.77 
26.42 

25-97 
25-42 

24.80 
24.12 

23-41 


.73 
.72 
.69 
.64 

.55 

.44 
•31 
.17 
.03 

.14 

•29 

•43 
.56 
.67 
.76 

.83 
.87 
.89 
.88 
.85 

.80 

•73 
.66 

•55 

.46 

•35 

.23; 

I 
.zz  , 

I 
.01 


+7427 

66.3 

66.2 
65.6 
64.4 
62.6 


.za 

.24 
•35 
•45 
•55 

.63 

.68 
•71 


O.Z 

0.6 

1.2 

Z.8 


2.3 


60.4 

57-7 
54-9 
51-8 
48.8 


3.7 
3.8 

3.1 
3-0 
3.9 


45-9 

43-1 
40.7 

38^7 
37-1 


2.8 
2.4 
2.0 
z.6 


o  Cassiopeiae. 


I.z 


36.0 

35.5 
35^5 
36.1 

37-2 

38.8 
40.9 

43^3 
46.2 

49^3 

52.6 

56.2 

59.8 

63-4 
66.9 


©•5 
0.0 

0.6 

z.z 

1.6 


2.1 


2.4 

2.9 
3-1 
3.3 


3.6 
3.6 
3.6 
3.5 
3-4 


70.3 
73.6 
76.4 
78.9 
81.0 


3.3 

2.8 

2.5 


2.Z 


1.5 


82.5 
83.5 
83.8 


Z.O 


0.3 


Right 
Ascension. 


h     ni 
039 


s 

23^15 
22.92 
22.69 
22.47 
22.26 

22.09 

21^95 
21.86 

21.82 

21.83 


21.92 
22.06 
22.27 

22.53 
22.84 

23.19 

23-57 
23^98 
24.38 
24.79 

25-19 
25.56 

25.90 

26.21 

26.47 

26.68 
26.85 
26.97 
27.05 
27.07 

27.05 
26.99 
26.90 
26.76 
26.60 

26.41 
26.20 

25-97 


.23 
•23 
.22 
.az 

.17 

.14 
.09 
.04 
.oz 

.09 

.Z4 

.2Z 
.36 

•31 

•35 

•38 

-41 
.40 

•41 
.40 

•37 
•34 
•3» 
.36 

.31 

•«7 
.13 
.08 
.03 
.03 

.06 
.09 
.14 
.16 
.19 

•az 
.23 


Declina-  ; 

tion 
North.     I 


+47  45 


45-6 
45-0 
44.1 
42.7 
41.0 


0.6 
0.9 
1.4 
X.7 


2.0 


39^o 
36.8 

34-5 
32.2 
30.0 


3.3 


2.3 
2.3 
3.3 

3.0 


28.0 
26.2 
24.8 
23.8 
23.2 


1.8 

1-4 
z.o 
0.6 


0.3 


23.0 

234 
24.2 

25-4 
27.0 


0.4 
0.8 
1.3 
1.6 


2.0 


29.0 
31.2 

33-7 
36^4 
39.3 


3.3 

2.5 
2.7 
2.9 
2.9 


I  42.2 
45-1 

47-9 
50.7 


53.3 


2.9 
2.8 
2.8 
2.6 
2.4 


I 


55.7 
57.8 

59.7 
61.2 
62.3 

63.0 
63.2 
63.0 


2.1 


1.9 
1.5 


Z.I 


0.7 


0.2 
0.2 
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6  Piscium. 

y  Cassiopeiae. 

fi  Andromedae. 

43  Cephei  (H.). 

c 

Piscium. 

Mean 

Solar 
Date. 

1 

1 

1 

Right 

Declina- 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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46.31 

15-5 

23-63 

32.8 

21.81 

27.3 

64.51 

A 

77-2 

Oct.     5-5 

22.82 

.12 

0.6 
44.9 

46.44 

.13 

^     0.5 
16.0 

.14 
23.77 

1.2 

34-0 

22.18 

..37 

30.6  ^^ 

64.69 

.18 

2.3 
79-4 

15-5 

22.91 

.09 

0.3 
45-2 

46.53 

.09 

^  «  0-8 
16.8 

-10 
23-87     ^ 

1.0 
35-0 

22.44 

•26 

34.0  '" 

64.83 

.14 

81.7  '-^ 

.07 

0.2 

.06 

1.0 

.08 

0.9 

.17 

3.4 

.09 

2.1 

25.5 

22.98 

45-4 

46.59 

17.8 

23-95 

35-9 

22.61 

37-4, 

64.92 

*3-8  ,  » 

Nov.   4*5 

23.01 

.03 

0.0 
45-4 

46.62 

.03 

1.2 
19.0 

.04 
23-99 

36.6  °-7 

22.67 

.06 

3.3 
40.7 

64.99 

.07 

85.7  '•' 

.00 

0.1 

.00 

1.2 

.02 

0.5 

.03 

0  3.x 

.02 

0         x-8 

14.4 

23.01 

45-3 

46.62 

20.2 

24.01 

37.1 

22.62 

43-8^ 

65.01 

87.5 

24.4 

22.99 

.02 

0.3 
45-0 

46-59 

.03 

1.3 
21.5 

.02 
23-99 

0.4 
37-5 

22.47 

.15 

4^-8 :« 

64.99 

.02 

89.0  '•' 

Dec.    4^4 

22.94 

.05 

0.5 
44-5     . 

46.54 

.05 

0 

«   1.3 
22.8       ^ 

.04 
23-95 

-  0.1 
37-6 

22.22 

.25 

3.6 
49-4  ,  ^ 

64-93 

•06 

X.4 
90.4 

.07 

0.5 

.08 

1.2 

.07 

0.0 

.36 

8.2 

•  10 

x.o 

14.3 

22.87 

44.0 

46.46 

24.0 

23.88 

37-6 

21.86 

51.6    „ 

64-83 

91-4     ^ 

.10 

0.5 

.10 

I.I 

0    .»o 

0.1 

.44 

1.8 

.X3 

0.6 

24-3 

22,77 

43.5     , 

46.36 

25.1 

23.78 

37-5 

21.42 

53.4 

64.70 

^ 

92.0 

34-3 

22,66 

.11 

1 

42. 8 

46.25 

.11 

26.1 

23.67 

0.4 
37,1         20.90 

.52 

x.3 
54.7 

64.54 

.16 

0.4 
92.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.3 
10.3 
20.3 

30.3 
Feb.    9-2 

19.2 

29.2 

Mar.  10. 1 

20.1 

30-1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

i 

I  28.9 

June  7.9 
17.9 
27.8 

I  July    7.8 

I  17.8 

'  27.7 

I  Aug.    6.7 

16.7 

26.7 

Sept.  5.6 
I  15.6 

!       25.6 

Oct.  5.6 
15-5 

25-5 

Nov.   4-5 

14.4 

24.4 

Dec.    4-4 

14.4 

24-3 
34-3 


a  Arietis 


Right 
Ascensioa 


h 
2 

s 
46.40 

46.28 

46.13 

45-98 
45.81 

45.66 

45-51 
45-38 
45-29 
45.23 

45.21 

45-24 
45-32 

45-45 
45-63 

45.85 
46.10 

46.38 

46.69 

47.01 

47-33 
47.65 

47.96 

48.25 
48.52 

48.77 
48.99 
49.17 

49-33 
49-45 

49-54 
49.60 

49-63 
49.63 
49.59 

49.53 
49.44 

49-33 


m 
I 


.la 
.15 
.15 

.»7 
.15 

.15 
.13 
.09 
.06 
.03 

.03 
.08 

.13 
.18 
•22 

.as 

•aS 

.3X 
.3a 

.32 

.3a 

.31 
.29 
.a7 

•as 

.aa 

.x8 
.16 

.12 
.09 

.06 

•03 
.00 
.04 
.06 

.09 
.II 


Declina- 
tion 
North, 


+23    O 


32.9 

32.5 
32.0 

31.4 
30.6 


0.4 
0.5 
0.6 
0.8 


i.o 


29.6 
28.7 
27.7 
26.7 
25.8 


0.9 
I.o 


I.o 


0.9 

0.7 


25.1 

24.5 

24.2 
24.1 

24.3 

24.8 

25-5 

26.5 

27-7 

29.1 


0.6 

0.3 


O.X 


0.2 

0.5 


/?  Trianguli. 


0.7 
I.o 

X.2 
1.4 

X.6 


30.7 
32.4 
34-1 
35.9 
37.6 


1-7 
1.7 
X.8 

1-7 
X.7 


39-3 
40.9 

42.4 

43-7 
44-9 


45-9 
46.8 

47-4 
48.0 

48.3 

48.4 

48.4 
48.2 


x.6 
x.S 
1.3 


1.2 


z.o 


0.9 
0.6 
0.6 

0.3 


O.X 


0.0 

0.2 


Right 
Ascension. 


h     m 
2      3 


+3431 


8 
50.76 

50.61 

50-44 
50.26 

50.07 

49.89 
49.72 

49.57 
49.46 

49.39 

49.37 
49.40 

49.48 
49.62 
49.81 

50.04 
50.32 

50-63 
50.96 

51.31 

51.66 
52.01 

52.35 
52.67 

52.97 

53-24 
53.48 
53.69 

53-86 
54.00 

54.10 

54-17 
54.20 

54.19 
54.15 

54.08 

53.97 

53.84 


•  IS 

.17 

.z8 
.19 
.18 

.17 

•  IS 
.11 

•07 
.02 

.03 
.08 

.14 
.X9 

.23 

.28 
.31 
•33 
.3S 
.35 

-ss 

.34 
.32 
.30 

•a? 
.24 

.2X 

.17 
.14 
.10 

.07 
.03 
.OX 

.04 
.07 

•  XX 

.13 


Declina- 
tion 
North. 


65.1 
65.1 
64.8 
64.2 
63.3 

62.2 
61.0 

59.6 
58.1 

56.7 


55.3 
54-1 
53-1 
52.4 
51.9 


ao 


0.3 
0.6 
0.9 


x.x 


x.2 


1.4 
1.5 
1.4 
1.4 


1.2 


X.O 


0.7 
0.5 


r  Ceti. 


Right 
Ascension. 


0.2 


51.7 
51-9 

52.4 
53.2 

54.3 


0.2 


0.5 
0.8 


z.x 


1.4 


55.7 
57.2 
59.0 
60.9 
62.8 


x-S 
1.8 

1.9 
1.9 


2.0 


64.8 
66.9 
68.8 
70.8 
72.6 


2.x 


1.9 

2.0 

1.8 

1.7 


74-3 
75-8 
77.2 
78.3 
79-3 

80.0 
80.4 
80.6 


i-S 

1,4 


x.x 


X.O 


0.7 


0.4 
0.2 


h 
2 


m 

7 


55-30 

55.19 
55.06 

54.91 

54-77 

54-62 
54.48 
54.36 
54.27 
54.21 

54.19 
54.21 

54.28 

54.39 
54.54 

54-74 

54-97 

55-23 

55-51 
55.81 


Declina- 
tion 
North, 


+    823 


44.0 

43.3 
42.7 

42.0 

41.4 


0-7 
0.6 

0.7 
0.6 
0.6 


40.8 

40.3 
39-9 

39-7 
39.6 


0.5 
0.4 


0.2 


O.X 


0.1 


.IX 
.13 

.IS 

.14 
.15 

.14 

.12 
.09 
.06 
.02 

.02 

.07 
.II 

•IS 
.20 

.23 

I  46.4 
.28  ,   \  ^  X.7 

I   48.1 
.30  1.7 

^^•^  x.8 


39-7 
40.0 

40.6 

41-3 
42.3 


0.3 
0.6 
0-7 

X.O 


1.2 


43-5 
44-9 


X.4 
i.S 


.30 


56.11 

56.41 

.30 

56.71 

.30 

.28 

56.99 

.26 

57.25 

.a3 

57-48 

57.69 

.21 

.t8 

57-87 

58.02 

.15 

58.14 

.12 

.09 

58.23 

.06 

58.29 

58.32 

.03 

.01 

58.33 

58.29 

.04 

.05 

58.24 

.08 

58.16 

58.06 

•  lO 

51.6 

53-3 
54-9 
56.5 
57-8 


1-7 
x.6 

x.6 
1.3 


x.2 


y  Trianguli. 


59.0 
60.0 
60.7 
61.3 
61.6 


X.O 


0.7 

0.6 

0.3 


0.1 


61.7 
61.7 
61.5 

61. 1 
60.7 

60.2 
59-6 
59-0 


0.0 


0.2 


0.4 
0.4 

0.5 


0.6 
0.6 


Right 
Ascension. 


h    m 
2   II 


s 

37-34 
37-20 

37-04 
36.86 

36.67 

36.49 

36.31 
36.16 

36.04 
35-97 

35-94 
35.96 
36.03 
36.16 

36.34 

36.57 
36.83 

37.13 
37-46 
37.80 

38.15 

38-50 
38.84 
39.16 
39-46 

39-73 

39-97 
40.19 

40-37 
40.51 

40.62 
40.70 
40.74 
40.74 
40.71 

40.64 

40.55 
40.42 


Declina- 
tion 
North. 


+3324 


.14 
.16 
.18 
.19 

.18 

.x8 
.15 

.12 

.07 
.03 

.02 
.07 

.13 
.18 

.23 

.26 
.30 
.33 
.34 

.3S 

•35 
.34 
.3a 
.30 


16.4 
16.4 
16. 1 

15.5 
14.7 


.a7 
.24 

.22 

.x8 
.14 
.11 

.08 
.04 
.00 
.03 
.07 

.09 

.13 


0.0 


0.3 
0.6 
0.8 


1.0 


13.7 

12.5 

II. 2 

9.9 

8.5 


X.2 


X.3 
1-3 
1.4 

1.3 


7.2 
6.1 

5-1 

4.4 

4.0 

3.8 

4.0 

4.5 

5-3 
6.4 


7-7 
9.2 

10.9 

12.7 

14.6 


16.5 
18.4 
20.3 
22.1 
23-9 


x.x 


I.o 


0.7 
0.4 


0.2 


0.2 

0.5 

0.8 


x.i 


X.3 


x.S 

1.7 
x.8 

X.9 

X.9 


67  Ceti. 


x.9 
1.9 

1.8 
1.8 
1.6 


25-5 
26.9 

28.2 

29.3 
30.2 


1.4 
1-3 


X.I 


0.9 

0.7 


30.9 
31-3 
31.5 


0.4 
0.2 


Right 
Ascension. 


h     m 
2   12 


s 
12.21 

12.10 

11.96 

11.82 

11.67 

11.52 
11.38 
11.26 
11.16 
11.09 

11.06 
H.07 

11.13 
11.23 

".37 

11.56 
11.78 
12.03 
12.31 
12.60 

12.89 

13-19 
13.48 

13.76 

14.02 

14.26 
14.47 
14.65 
14.80 
14.92 

15.00 
15.06 
15.09 
15.09 
15-06 

15-00 
14.92 
14.82 


•  II 

.14 

.14 

.15 
•IS 

.14 
.12 
.10 
.07 
.03 

.01 
.06 
.10 

.14 
.19 

.22 

.as 

.28 
.29 
.29 

.30 
.29 
.28 
.26 
.24 

.21 

.18 

.IS 
.12 
.08 

.06 
.03 
.00 

.03 
.06 

.08 
.10 


Declina- 
tion 
South. 


-  651 

M 
60.4 
61.3 


62.1 
62.7 
63.1 

63.3 
63.2 

63.0 

62.5 

61.8 


0.9 
0.8 
0.6 
0.4 


0.2 


0.1 


0.2 


O.S 
0.7 


X.O 


60.8 

59.6 
58.2 

56.5 
54.7 

52.8 
50.8 

48.7 

46.6 
44-6 


1.2 


1.4 
1.7 
1.8 

1.9 


2.0 
2.1 

2.x 

2.0 
1.9 


42.7 
41.0 

39.5 
38.2 

37.3 

36.7 

36.4 

36.4 
36.7 

37-3 


1.7 
1.5 
1.3 
0.9 
0.6 


0.3 
0.0 

0.3 
0.6 

0.8 


38.1 

39-1 
40.2 

41.4 

42.6 


1.0 


I.I 


1.2 


1.2 


43-7 
44.8 

45-8 


I.I 


I.I 


1.0 
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6 

Hydri. 

I  Cassiopeise. 

{ 

P  Ceti. 

//  Hydri. 

6  Ceti. 

Mean 

Solar 

Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Sauth. 

North, 

North. 

South. 

South. 

h 

m 

e         t 

h 

m 

e        * 

h 

m 

0      f 

h     m 

e       ' 

h    m 

0       » 

2  I 

9 

-69   5 

2  21 

+6658 

2  2 

3 

+  8    I 

233 

-7931 

234 

-04 

Jan.     0.3 

s 
62.59 

69.0 

s 
11.76 

26.8 

s 
3^96 

43-8 

s 
42.36 

65.4 

s 
34-40 

74-3 

•54 

X.O 

.39 

X.I 

.IX 

0.6 

1. 15 

^^      0-9 

.11 

0.9 

10.3 

62.05 

70.0 

11-37 

27-9     ^ 

3.85 

43-2 

41.21 

66.3 

34.29 

75.2 

20.3 

61.48 

.57 

70.3"^ 

10.93 

.44 

0.6 
28.5 

3^72 

•13 

0.7 
42.5     ^ 

1. 21 
40.00 

66.7  °-' 

34.16 

-13 

0.7 
75-9    ^ 

30-2 

60.90 

•58 

0 

0.2 
70.1 

10.46 

-47 

0 

0      °-° 
28.5 

3^58 

.14 

0.6 
41-9     ^ 

«      ^  1*24 

38.76 

66.4 

34-02 

•  14 

0.6 
76-5 

Feb.   9-2 

60.32 

.58 

_           0.9 
69.2 

9.98 

.48 

0.6 
27-9 

3^43 

•15 

0.6 
41-3 

^•23 
37-53 

0.8 
65.6 

33-87 

.15 

0.5 
77.0 

.56 

1.4 

•47 

I.O 

-15 

0.5 

1. 19 

1.2 

.16 

0.4 

19.2 

59-76 

67.8 

9-51 

26.9 

3.28 

40.8 

36-34 

64.2 

33.71 

77-4 

.51 

tL         ^-9 

•44 

J-5 

•J5 

0.5 

I.  12 

1-9 

.14 

Z  0.2 

29.2 

59.25 

65.9 

9.07 

25^4 

3^i3 

40-3 

35-22 

62.3 

33-57 

77-6 

Mar.  10. 1 

58.78 

•47 

^3-^  • 

8.68 

-39 

2.0 
23-4 

3.00 

.13 

0-3 
40.0 

I.02 
34.20 

2-4 

59-9     „ 

33-43 

-M 

0.1 
77-7 

2a  I 

58.38 

.40 

60.8  '-^ 

8.37 

.31 

2.3 
21. 1 

2.90 

.10 

0.3 
39-7 

0.90 
33.30 

2.8 
57-1 

33.31 

.12 

0.2 
77-5 

£%             ^ 

-32 

3.x 

^% 

-23 

0       ^'4 

f\ 

.08 

0.0 

0.75 

3.1 

.08 

0.3 

30«i 

58.06 

57-7, 

8.14 

18.7 

2.82 

39-7 

32.55 

54.0 

3323 

77-2 

.24 

3-4 

.13 

2.7 

-03 

0.1 

0.59 

3.4 

.05 

0.6 

Apr.    9-1 

57.82 

54-3     ^ 

8.01 

16.0 

2.79 

39.8 

31.96 

50.6 

33-18 

76.6     ^ 

^  C\ 

.14 

3.6 

.02 

2.6 

.00 

0.3 

_  0.40 

3.5 

.01 

0  0.8 

19.0 

57.68 

5°-7  ,  , 

7.99 

13-4 

2.79 

40.1 

31.56 

47.1 

33-17 

75-8 

29.0 

57-65 

.03 

3.6 
47-1 

8.08 

.09 

2-5 

10.9 

2.85 

.06 

c  0-5 
40.6 

0.22 
31.34 

43-4  '" 

33-21 

.04 

74-8 

.07 

3-7 

c\ 

.19 

0      «-4 

.09 

0.8 

0.02 

3-7 

.08 

-  1.2 

May   9«o 
18.9 

S7'7^ 

m 

43-4  ,  , 

8.27 

8.5 

2-94 

41.4 

31-32          _ 

39-7     ' 

33-29 

73-6 

57.89 

.»7 

39-7  ''\ 

8.57 

.30 

6^4     « 

3-08 

•14 

X.O 

42.4 

0.18 
31-50 

36.1 

33-42 

.13 

1.4 
72.2 

-V 

3.5 

.39 

1.8 

.19 

X.2 

0.37 

3-5 

-17 

1.6 

28.9 

58.16 

36.2 

8.96 

A 

4.6 

3-27 

43-6 

31.87 

32.6 

33-59 

70.6 

f\ 

.36 

3.3 

.48 

>'4 

.22 

x-3 

0-55 

3-2 

f\ 

.21 

^0      1-7 

June  7-9 
17.9 

58.52 

32.9 

9-44 

3-2 

3-49 

44.9 

32-42       ^"^ 

29.4 

33-8o 

68.9   ; 

58.97 

.45 
.53 

2.9 
30.0 
^       2.6 

9.98 

.54 
.60 

1.0 
2.2 

0.5 

3-74 

.25 

.28 

46^4   ^ 

0       X.6 

0.73 

33-^^.88 

^      3-0 
26.4 

2  2.6 

34-04 

•24 
.26 

x-8 
67.1 
'      X.8 

27.8 

59-50 

__o 

27.4 

10.58 

m 

1-7 

4.02 

48.0 

34-03 

23.8 

34-30 

A 

65-3 

^           n 

.58 

2.2 

.63 

-  O.X 

.29 

0  '•S 

I.OO 

2.1 

f^ 

.28 

1-9 

July    7-8 

60.08 

.62 

25.2 

1-7 

II. 21 

.65 

1.6 
0.4 

4.31 

.30 

49.8 

1.7 

35-03 

I.II 

21.7 

'  1.6 

34-58 

.99 

^3-4  J 

17.8 

60.70 

23-5 

11.86 

2.0 

4.61 

5^-5    ^ 

36.14 

20.1 

34-87 

61.6 

^ 

.65 

I.I 

.66 

0.9 

.30 

X.6 

X-I7 

I.I 

.30 

X.7 

27.8 

61.35 

^ 

22.4 

12.52 

2.9 

4.91 

53-1     ^ 

37-31 

19.0 

35-17 

59-9    ^ 

Aug.   6-7 
16.7 

62.00 
62.65 

.65 
-65 

0.5 
21.9 

O.X 

22.0 

13-16 
13.79 

.64 
-63 
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20.32 

Ow4i 
19.91 

7^^  2.6 
76.4 

27.12 
27.08 

.04 

0.0 

29.7 

33-^   .06 
33.63 

86.2  ••' 

•08 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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South. 

North. 

North. 

h     m   1         »     ' 

0      1 

h 

m 

0      t 

h 

m 

e        t 

h 

m 

0       > 

3  18    -77  44 

3  2 

>5 

+  1236 

328 

-    946 

3  36 

4.4728 

3  40 

+71      I 

Tan.    0.4 

8                             " 

22.57     _    43-9     - 

s 
35-39 

23-3      . 

8 
25.35 

69.7 

s 
7.08 

53.4 

s 
17.10 

77.6             1 

J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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0.4 

.38 

O.X 

25.7 

59-49 

29-5    „    R 

8.36 

9-9^^ 

31.72 

g% 

19.9 

24-87  ,  ^ 

35-3 

22.73 

44-7  „ 

Oct.    5.7 

60.48  "^^ 

0.8 

30.3    , 

8.63  •'[ 

aa 

lO.I 

32.00 

.28 

0.4 
20.3 

27-84  iz 

^     0.9 
36.2 

23.00 

•27 

0.2 
44-9     . 

15.7 

0-96 
61.44 

8.89  •** 

ia6°-5 

32.27 

.27 

o.g 
21.2 

0.86 
30.70  ^  „ 

1-3 
37-5    \ 

23.26 

.96 

0.5 
45-4  ^  , 

ago 

1.6 

■n 

0.7 

.25 

1.3 

3.66 

1-7 

.26 

0.7 

25.6 

62.34     „ 

33.2      „ 

9-H    . 

11.3 

32.52 

22-5      , 

33.38  ^ 

39-2 

23.52 

46.1 

'Nov.   4.6 

_         0.83 
63.17 

1.9 

35-1 

9.38  -"^ 

1.0 
12.3 

32.76 

.24 

»-7 
24.2 

35-82  '-^ 

2.x 
41*3 

23.76 

•24 

X.X 

47-2 

Z4.6 
24.6 

/:             *>-73 

^'•^  0.6a 
64.52 

a.3 
37-4  ,.6 

40-0  „  , 

.ax 
5-59     ,« 

9*78          . 

I.I 

^3-4  ,3 
14.7 

32.97 
33.15 

.21 

.18 

26.1 
28.2 

37-96  ,  ^ 
1.79 

39-75      I 

^3-8  ^8 
46.6 

23.97 
24.16 

.21 
.19 

48.4 

-  ^-3 
49.7      . 

Dec.    4.5 

^          0-49 
65.01 

a-7 
42-7  ^  „ 

.x6 
9.94 

£.       ^•4 

16. 1 

33-30 

•15 

2.3 
30-5  ,  , 

X.36 

3.x 
49-7,, 

24.32 

•  x6 

1-5 

51.2 

0.34 

a.9 

•  xa 

1-4 

.10 

2.3 

0.90 

3.3 

•  13 

1.4 

14-5 

65-35       „ 

45-6 

io.o6 

*7-5  .  , 

33.40 

32.8 

42.01 

52.9 

24.44 

52.6 

24.5 

^          0.18 
65.53 

48.6  ''l 

.08 
iai4 

18.8  ••' 

33.47 

.07 

2.3 

35-1     . 

0.4X 
42.42 

5^-   ' 

24-53 

.09 

X.4 
54.0 

^          0.01 

a.8 

.03 

z*3 

.02 

2.2 

0.10 

3.2 

.04 

1.4 

34-4 

65.54 

51-4 

10.17 

20.1 

33.49 

37-3 

42-32 

59-4 

24-57 

55.4       1 
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(CONSTANTS  OF  STRUVE 

AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

■ 

a  Columbae. 

K 

Orionis. 

r5  Doradus. 

V 

Aurigae. 

a 

Ononis. 

Mean 

Solar 
Date. 

1 

I 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

Ascensioa 

tion 

Ascension. 

tion 

South. 

South. 

South. 

North. 

North. 

h 

m 

e       ' 

h 

m 

e        t 

h 

m 

e         1 

h 

xu 

e       * 

h 

m 

• 

5  36 

-34   7 

5  43 

-     942 

544 

-6546 

544 

+39    7 

5  49     ' 

4-723 

Jan.    0.5 

8 

"•95 

44.0 

8 

13-59 

n 
24-2       „ 

s 
39.13 

A 

31.8 

8 
51.98 

If 

6.7 

8 
59.87 

II. 6 

10.4 

11.92 

.03 

46.7  *•' 

13.61 

.02 

I      X.8 
26.0 

38.95 

.18 

35.1  '•' 

52.02 

.04 

«   X.I 

7.8 

59-90 

.03 

0.9 
10.7 

20.4 

11.84 

.08 

a.5 
49.2 

13-58 

.03 

_  1.6 
27.6 

38.68 

.27 

38.,  '•» 

52.00 

.02 

8.8  '•" 

59.89 

.01 

0.7 
10.0 

.13 

2.2 

.08 

0      J-3 

.36 

2.6 

•08 

0.9 

/% 

.05 

0.6 

30.4 

11.72 

51-4 

13-50 

28.9 

38-32 

40.7 

51.92 

9-7     \ 

59.84 

9.4     . 

Feb.   9.4 

11.55 

.17 

1.7 
53.1 

13-39 

.11 

X.X 

30.0 

37.89 

.43 

2.2 

42.9  ,  , 

51-79 

•13 

0.8 

59.74 

.10 

8.9  °J 

1 

.«> 

X.3 

•15 

0.9 

.49 

1.7 

•  x8 

0.7 

.14 

0.4 

19.3 

"•35 

54-4 

13-24 

30.9     ^ 

37-40 

44.6 

51.61 

IX.2 

59.60 

^ 

8.5 

.23 

0.9 

.'7 

0.6 

^    f\  ^ 

.54 

X.X 

•2X 

^  0.4 

.16 

0     0.3 

29-3 

II. 12 

55-3 

13-07 

31-5 

36.86 

45-7     , 

51.40 

11.6 

59.44 

A 

8.2 

Mar.  10.3 

10.87 

.25 

55.8  "^ 

12.88 

.19 

0.4 
31.9 

36.29 

.57 

0.6 
46.3 

51.17 

.23 

0  °.2 

ZI.8 

59.26 

.x8 

8.0 -^^ 

«5 

0  0.0 

.19 

0.0 

.57 

\.     0.0 

.23 

0  0.0 

.x8 

0     0.0 

20.2 

10.62 

55.8 

12.69 

31-9 

35.72 

46.3 

50.94 

II.8 

59.08 

8.0 

30.2 

10.37 

.25 

0.5 
55.3 

12.50 

.19 

0.2 

31.7 

35.16 

.56 

45.8  '^' 

50.70 

.24 

-  0.2 
11.6 

58.89 

.X9 

0.0 
8.0 

.23 

0.9 

.xS 

0.4 

.54 

x.o 

.22 

0.5 

.17 

0.2 

Apr.  9.2 

10.14 

54-4 

12.32 

31.3 

34.62 

44.8 

50.48 

II. I 

58.72 

8.2 

.90 

1.3 

^ 

.x6 

^  0.7 

.50 

x-5 

.18 

0.6 

f^ 

•X5 

0     0.2 

Z9.2 

9-94 

53.1 

12.16 

30.6 

34.12 

43.3 

50.30 

lO.S 

58.57 

8.4 

•17 

X.7 

.X2 

-  1.0 

^  f\ 

.44 

2.0 

.^5 

0.8 

f\ 

•  X9 

0  0  0.4 

29.1 

9-77 

51-4 

12.04 

29.6 

33.68 

41-3 

50.15 

9.7 

58.45 

g% 

8.8 

May  9.1 

9.64 

•13 

^0 

a.o 
49.4 

11.95 

.09 

0        ^-2 
28.4 

33.30 

.38 

38.9 ": 

50-05 

.10 

8.8  "^ 

58.37 

•08 

0.5 
9-3     . 

^ 

.08 

2.3 

.05 

1.4 

.30 

^   2.7 

.05 

0.9 

m\ 

.04 

0.6 

19.  z 

9.56 

47-1     ^ 

11.90 

27.0      \ 

33-00 

36.2 

50.00 

7.9 

58.33 

9.9 

.04 

2.6 

.01 

X.6 

.22 

3.x 

.00 

x.o 

•OX 

0.7 

29.1 

9.52 

44-5     a 

11.89 

25.4 

32.78 

33.1 

50.00 

6.9 

58.32 

10.6 

Juno  8.0 

9-53 

.ox 

2.8 
41.7     „ 

11.92 

-03 

0 

»-7 
23.7 

32.65 

.13 

3-2 

29-9 

50.06 

.06 

x.o 

5.9 

58.36 

.04 

0.9  , 

18.0 

9-59 

.06 

0     2.8 
38.9 

12.00 

.08 

21.8  '-^ 

32.61 

.04 

26.5 '-' 

50.17 

.11 

0.9 

5.0  „ 

58.44 

.08 

0.9 
12.4 

28.0 

9.69 

.10 

3.0 
35-9 

12.11 

.11 

X.9 
19.9 

32.67 

.06 

23.1  ^" 

50.33 

.x6 

.    0.8 

4.2   _ 

58.56 

.X9 

x.o 

13.4  ^ 

July   7.9 

9.84 

.15 

.0 

2.9 

12.26 

•15 

n 

18.0  ^-^ 

32.81 

.X4 

19.7  "\ 

50.53 

.20 

0.8 
3-4     , 

58.72 

.16 

x.o 

14.4 , , 

•  lo 

2.8 

.18 

1.9 

.23 

3.3 

.24 

0.6 

.X9 

X.X 

17.9 

10.02 

30.2 

12.44 

16. 1 

33.04 

16.4 

50.77 

A 

2.8 

58.91 

15.5 

.aa 

£.  2.6 

^ 

.21 

1.8 

.31 

3-0 

.28 

0.5 

•2X 

_      x.o 

27.9 

10.24 

^7-6  ,  , 

12.65 

14.3 

33-35 

13.4 

51.05 

2.3 

59.12 

16.5 

Aug.   6.9 

10.49 

.25 

.28 

2*3 

25.3 

Z2.88 

.23 

c  *.7 
12.6 

33.74 

.39 

2.7 
10.7 

51.35 

.30 

0.4 
1.9 

59.35 

.23 

0.9  1 

17.4      t 

16.8 

10.77 

X.9 

23.4  \ 

13.13 

.95 

1.4 
II.2 

34.18 

.44 

8.4    - 

51.68 

.33 

0.2 

1.7 

59.61 

.26 

18.3"^ 

26.8 

IZ.06 

.29 

21.8 

13.39 

•96 

X.X 

10. 1 

34.68 

.50 

6.6  "' 

52.03 

•35 

0.9 
1.5 

59.87 

•  26 

0.7 
19.0 

•31 

x.o 

•27 

0.8 

•54 

x.2 

.35 

0.0 

.98 

a.5 

Sept  5.8 

11.37 

20.8 

13.66 

f^ 

9.3 

35.22 

5.4       ^ 

52.38 

1.5 

60.15 

19.5 

15.8 

11.68 

•31 

O.S 

20.3 

13.94 

.28 

8.8  °-5 

35.77 

.55 

„  0.6 
4.8 

52.74 

.36 

ObO 

1.5 

60.43 

.28 

«  0.3 
19.8 

•31 

ao 

•  28 

0  0  0.0 

•57 

0  0.0 

.36 

0.2 

•29 

O.X 

25.7 

1Z.99 

2a3 

14.22 

8.8 

36.34 

4.8 

53.10 

'•7     ^ 

60.72 

19.9 

Oct.   5.7 

12.30 

.31 

a6 

2a  9 

14.50 

.28 

0.3 
9.1 

36.90 

.56 

0.7 
5.5 

53-46 

.36 

O.S 
2.0 

61.00 

.28 

A 

u  O.X 

19.8 

15-7 

12.60 

•30 

^0 

X.2 
22.1 

14.77 

.27 

9.8  "7 

37.43 

.53 

6.9  '•* 

53.82 

.36 

0.3 
2.3 

61.28 

.28 

o>4 

19.4 

.28 

X.6 

.26 

1.0 

•49 

X.9 

.34 

0.5 

.27 

0.5 

a5-6 

12.88 

23.7 

15-03 

ia8 

37.92 

8.8 

54.16 

2.8 

61.55 

18.9  „ 

Nov.  4.6 

13.X3 

•«5 

25.8  '" 

15.27 

.24 

x.3 

38.36 

.44 

2.4 
11.2 

54-48 

.32 

0.5 
3-3 

61.80 

.25 

0.8 

I8.I 

14.6 

13-36 

.23 

^«-3  "s 

^5.49 

•99 

x.6 
X3.7     « 

38.73 

.37 

9.9 
14.Z 

54.78 

.30 

0.7 
4.0 

62.04 

.24 

0.8 
*7-3     ^ 

^ 

•19 

a.8 

^ 

.90 

x.8 

.28 

3.3 

.27 

0  0.8 

.21 

-      1.0 

24.6 

13.55 

3^'*«« 

15.69 

^ 

15-5 

39.01 

17.4     . 

55-05 

4.8 

62.25 

^^-3  ,  „ 

Dec.   4.5 

13.70 

•15 

9.9 
34.0, 

15.85 

.16 

x.9 
17.4 

39.20 

.xg 

20.9  ^ 

55.28 

.23 

0.9 
5.7 

62.44 

.19 

I.O 

15.3 

•xo 

3.0 

.13 

9.0 

.09 

3.6 

.18 

X.O 

.14 

1.0 

14.5 

13.80 

— ^ 

37-0 ,  ^ 

15.98 

19.4 

39.29 

24.5 

55.46 

6.7 

62.58 

'4-3  „„ 

24-5 

13.86 

•06 

3.0 
4<^o.« 

16.07 

.09 

x.9 
21.3     0 

39.28 

.01 

28.0  '•» 

55.59 

.X3 

X.O 

7.7 

62.69 

.11 

0.9 
13.4 

34-5 

13.87 

•ox 

42.8 

16.  zz 

.04 

1.8 
23.1 

39.17 

.11 

31.5  '•' 

55.67 

.08 

8.8 

62.76 

.07 

0.9 
12.5 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Aurigae. 

e 

Aurigae. 

V 

Ononis. 

22  Camelop.  (H.). 

7  Geminorum. 

Mean 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensiozL 

tion 

Ascension. 

tion 

North. 

North. 

North, 

North, 

North. 

h     m 

0      ' 

h 

m 

0       ' 

h 

m 

0      • 

h 

m 

0       * 

h 

m 

0       t 

552 

+4456 

mm 

5  53 

+3712 

6 

2 

+  1446 

6 

8 

-[-6920 

6 

9 

4.2231 

Tan.    0.5 

8 
31.23 

WW 

9.2 

8 
12.26 

f9 

13.8 

s 
6.92 

9f 

38.5 

s 
20.07 

^ 

67.0 

8 
6.52 

55.7 

10.4 

3-^«     1 

X.3 
10.5 

12.31 

.05 

0.9 
14.7 

6.97 

.05 

38.1  "•♦ 

20.13 

.06 

_     -  2.6 
69.6 

6.58 

.06 

0.0 
55-7 

.03 

X.4 

.01 

x.o 

.00 

0.4 

.06 

2.6 

.ox 

0  O.X 

20.4 

3^-26      „ 

1 1.9 

12.30 

^ 

15-7     a 

6.97 

37-7 

2ao7 

72.2 

6.59 

55.8 

0    '^ 

X.2 

.06 

_     0.8 

.04 

0.2 

.19 

2.3 

.04 

-        0.2 

30.4 

31.18 

I3.I 

12.24 

16.5    - 

6.93 

37-5 

19.88 

74-5 

6.55 

56.0 

Feb.   9.4 

•14 
31.04 

X.I 

12.12 

.12 

0.8 
'7-3  .  ^ 

6.84 

.09 

0.2 
37-3 

19.58 

.30 

^  ^  a.x 
76.6     ^ 

6.46 

.09 

_        O.Z 
56.1 

.19 

0.9 

• 

.x6 

0.6 

.13 

0.1 

.40 

Z.8 

.Z2 

as 

19-3 

30.85 

^5-1     . 

11.96 

17.9 

6.71 

^ 

37-2 

19.18 

78.4 

6.34 

56.3 

29.3 

30.62 

0.6 
15-7 

11.76 

.20 

18.4  "' 

6.55 

.16 

A 

O.Z 

37-1 

18.71 

.47 

x.3 
79.7     \ 

6.17 

•X7 

-      0.2 
56.5 

Mar.  10.3 

•3S 

30-37    ^ 

£     0.4 
16. 1 

"•54 

.22 

i8.6-°-' 

6.37 

.z8 

O.Z 

37-0 

18.17 

.54 

80.5  "' 

5-99 

.z8 

\r  ,  O.Z 
56.6 

20.3 

.a6 

16.2 

11.30 

.24 

18.7  °" 

6.18 

.X9 

0.0 
37.0 

17.61 

.56 

80.9^* 

5-79 

•20 

56.7 

30.2 

29.85 

-     0.2 
16.0 

11.07 

.23 

0     o-a 

18.5 

6.00 

.x8 

O.Z 

37-1 

17-05 

.56 

80.8  °*' 

5.60 

.19 

^     0.0 

56.7 

.as 

0.5 

.21 

0.3 

.x8 

0.0 

.53 

0.6 

•  X9 

O.Z 

Apr.    9.2 

29.60 

15-5    , 

10.86 

18.2 

5.82 

^ 

37-1 

16.52 

80.2 

5.41 

56.6 

.21 

0  0-7 

^» 

.19 

0.5 

.z6 

O.Z 

.49 

X.Z 

•J7 

_    -  0.0 

19.2 

29.39 

14.8 

10.67 

17.7 

5.66 

37-2 

16.03 

79.1 

5.24 

56.6 

.17 

0  »-o 

•ZS 

0.7 

.13 

O.Z 

•4X 

^  X.5 

-X3 

V,        0.Z 

29.1 

29.22 

13.8 

ia52 

17-0     ' 

5-53 

37-3 

15.62 

77.6     \ 

5.11 

56.5 

.12 

X.Z 

^xo 

^     0.8 

.09 

0.2 

•33 

0  X.8 

•  zo 

^     0.2 

May    9.1 

29.10 

"•7  ,  « 

ia42 

_^ 

16.2 

5-44 

37-5 

15.29 

75.8 

5.01 

^ 

56.3 

.07 

x.2 

^ 

.06 

0.8 

.05 

0  0.3 

^ 

.23 

3.Z 

•06 

_      0.x 

19.1 

29.03 

II.5 

10.36 

15.4 

5.39 

37-8 

15.06 

73-7 

4-95 

56.2 

•OX 

1.3 

•00 

0.9 

.oz 

0.3 

.za 

2.3 

.02 

O.Z 

29.1 

29.02 

10.2 

10.36 

14-5 

5.38 

38.;t 

14.94 

71.4 

4-93 

56.1 

June   8.0 

.05 
29.07 

Z.2 
9.0 

10.41 

.05 

13.6 

5-41 

.03 

0.4 

38.5 

14-93 

•oz 

69.0 

4-96 

.03 

,    -     0.0 

56.1 

^\ 

.10 

X.3 

.zo 

0  0.8 

.08 

0      0*4 

.zo 

^^     3.5 

.07 

-     0.0 

18.0 

29.17 

7-7 

10.51 

12.8 

5-49 

38.9    \ 

15-03 

66.5 

5-03 

56.1 

.x6 

^        x.2 

.14 

0.8 

•  zz 

0.6 

.2Z 

3.4 

.Z2 

.-       0^0 

28.0 

29.33     ^^ 

6.5 

10.65 

12.0 

5.60 

39-5 

15-24 

64.1 

5-15 

56-1   , 

July   8.0 

.31 
29.54       ^ 

Z.X 

5-4 

10.84 

.xg 

0.7 
II.3 

5-75 

.X5 

0.5 
40.0 

15-55 

.3X 

^       3.4 
61.7 

5-30 

•X5 

,        O.Z 

56.2 

•26 

I.O 

.«3 

0.5 

.Z9 

0.6 

.40 

2.2 

•  19 

0.2 

17.9 

29.80 

4-4     „ 

11.07 

10.8 

5.94 

40.6 

15-95 

59-5 

5-49 

56.4^ 

.29 

-  0.8 

.27 

0.5 

.21 

'       0.6 

.49 

2.0 

.22 

_  ^  az 

27.9 

30.09 

3-6 

".34 

10.3 

6.15 

41.2 

16.44 

57-5    0 

5-71 

56.5 

Aug.    6.9 

•32 

0.7 
2.9 

11.63 

.29 

0.4 
9.9 

6.38 

.23 

_  0.6 
41.8 

17.01 

.57 

z.8 
55-7 

5-95 

•34 

.26 

a2 
56.7 

16.8 

30.76     " 

-     0.5 
2.4 

11.94 

.3X 

9.0 

6.64 

.26 

0.5 
42.3 

17-63 

.62 

x.5 
54-2 

6.21 

a2 
5^9    . 

^   ^\ 

•37 

0.4 

.33 

0.1 

.27 

«  0.5 

.68 

z.2 

•28 

a2 

26.8 

3X-X3      i 

2.0 

12.27 

9-5 

6.91 

42.8 

18.31 

53-0 

6.49 

57^1 

.38 

0.3 

.34 

az 

.27 

0.3 

•7x 

0.9 

•39 

az 

Sept.  5.8 

3'-5i     _ 

1-7 

12.61 

9-4 

7.18 

43.1 

19.02 

52.1 

6.78 

57-2  ^  „ 

fy 

.39 

0.0 

^ 

•35 

0.0 

.30 

0.2 

•75 

-  0.5 

f% 

.30 

ao 

15.8 

31.90 

1-7 

12.96 

^ 

9.4 

7.48 

43.3 

19.77 

51.6 

7.08 

57-2 

.40 

0.0 

.36 

ao 

.39 

0.0 

.76 

0.2 

•3X 

ao 

25.7 

3^-30     _ 

1-7 

13.32 

9.4 

7-77 

43.3 

20.53 

51-4 

7-39 

57-2  „  , 

Oct.    5.7 

32.69  "' 

0.3 
2.0 

13-67 

.35 

/r  0.2 
9.6 

8.06 

•39 

0.Z 

43-2 

21.29 

.76 

Z  0-3 
51.6 

7.70 

•3X 

ai 
57-1 

15-7 

33.08   -3? 

0.4 
2.4 

14.02 

.35 

9.8"^ 

8.35 

.29 

0.3 
42.9 

22.04 

•75 

0.5 
52.1 

8.00 

.30 

_     0-2 

.38 

0.5 

.34 

0.3 

.39 

0.4 

•73 

0.9 

.30 

a2 

25-7 

33-46  ,. 

2.9 

14.36 

ZO.I 

8.64 

42.5 

22.77 

53-0 

8.30 

5^7^, 

Nov.   4.6 

33-8'   t 

14.68 

•3a 

0.4 

10.5 

8.91 

-87 

0.5 
42.0 

23.46 

.69 

X.3 
54-3     - 

8.59 

.29 

5^-^  a 

14.6 

34-'5   •« 

0.9 
4-5 

14.98 

.30 

0.5 

II.O 

9.16 

.25 

0.5 
41-5 

24.10 

.64 

z.6 
55-9 

8.J86 

.37 

5^-^  r 

24.6 

•39 

Z.0 

-27 

0.7 

.23 

0  0-7 

^ 

.57 

0  »-9 

.25 

0.2 

34-44      - 

5-5 

15.25 

II.7 

9-39 

40.8  ; 

24.67 

57.8 

9.11 

55-9  ^  , 

Dec.    4.5 

•36 
34-70     ^ 

6.6  "' 

15.49 

.84 

0.7 

12.4   0 

9-59 

.20 

a6 
40.2     ^ 

25.16 

.49 

2.2 
60.0 

9-33 

.22 

a2 
55-7  ^  , 

•21 

x-3 

.Z9 

a8 

•X7 

0.6 

.38 

3.5 

.Z9 

a2 

14.5 

34-91       , 

7-9 

15.68 

13.2 

9.76 

39-6 

25^54 

62.5 

9.52 

55-5^, 

24-5 

35.06     J 

1-4 

9-3 

15.82 

-14 

0.9 
14.I 

9.89 

.13 

O.S 
39- z 

25.81 

•37 

-r            3.5 

65.0 

9.66 

.X4 

az 
55-4  ^  ^ 

34-5 

•08 
35-14 

1.4 
10.7 

15.90 

.08 

0.9 
15.0 

9-97 

•08 

38.7 

25.96 

.X5 

67.7  -' 

9.75 

•09 

ao 
55-4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

• 

11  Geminoruin. 

1/''  Aurigae. 

a  Argus. 
{Canopus.) 

vGeminorun). 

}  Geminoruin. 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tiop 

Ntfrth. 

North. 

South. 

North. 

North. 

0       .  I 

h 

m 

0       • 

h     m 

0      » 

h 

m 

0       t 

h 

m 

0       * 

h 

m 

6  I 

7 

+2233 

6  17 

+4919 

6  21 

-5238 

62 

3 

+20  16 

63 

2 

+  16  281 

Tan.     0.5 

s 
10.70 

9» 

37-3 

s 

32.50 

65.0 

s 

51.59 

46.8 

8 
17.27 

n 

99 

^3-1  „. 

s 
11.45 

_o 

42-6  „ 

J                         •^ 

.07 

0,0 

.09 

-r-r   ^    '-fi 

.02 

3.4 

.08 

0.2 

.08 

0.4  ! 

10.5 

10.77 

37-3 

32.59 

66.6 

51.57 

50.2 

17.35 

12.9 

11.53 

42.2  ^  , 

.02 

0.1 

^         .01 

^0         '.^ 

.09 

3.  a 

.02 

0.0 

.03 

0.3 

20.4 

10.79 

37-4 

32.60 

68.2 

51.48 

53.4 

17.37 

12.9 

11.56 

41-9^^ 

.04 

0,1 

.06 

'.5 

.16 

^      a.9 

.03 

0.0 

.02 

a2 

30.4 

IO-75 

-.0 

37-5 

32.54     , 

69.7  ' 

51.32 

56-3  ,  . 

17.34 

"•9  ^  , 

11.54 

4^-7^, 

.0& 

0.2 

.13 

J. 5 

•23 

0  0  a.5 

.07 

0.1 

.07 

0.1 

Feb.   9.4 

10.67 

37-7 

32.41     „ 

71.2 

51.09 

58.8 

17.27 

13.0 

11.47 

4^-6  „  ^ 

.12 

0.2 

.18 

Z.2 

'VJ 

2.1 

.12 

0.1 

.11 

ao 

19.4 

IO-55 

37-9 

32.23 

72.4  ^  „ 

50.82 

60.9 

17.15 

^3-1  „  , 

11.36 

4'-6^^ 

.16 

0     o-a 

.34 

0.9 

•3a 

_        1.6 

.15 

0.1 

.14 

_  0.0 

29.3 

10.39 

^ 

38.1 

3^-99     ^ 

73.3 

50.50 

62.5 

17.00 

0 

^3.2  ^  ^ 

11.22 

4^-6  „, 

Mar.  10.3 

10.21 

.x8 

38.2 

.26 
31.73 

0.7 
74.0 

50.16 

•34 

_           I.O 

63-5     ^ 

16.82 

.18 

a2 
13.4^ 

11.05 

.17 

ai 
4^-7  ^     , 

20.3 

10.02 

.19 

38.3 

.29 
31.44 

0.4 

74-4 

49.80 

.36 

64.1 

16.63 

.19 

0.1 
13.5 

10.86 

.19 

«  0.1  1 
41.8         I 

•ao 

«        O*! 

.29 

0.0 

.37 

^     ao 

.19 

^  O.X 

^ 

.19 

0.x 

30.2 

9.82 

38.4 

3^-15     _ 

74-4  ^  , 

49.43 

_^ 

^4.1  «. 

16.44 

13.6 

10.67 

_o 

4^-9^,  ' 

.19 

0.0 

•a? 

0.3 

.36 

0.5 

.19 

0.0 

.18 

ax 

Apr.   9.2 
19.2 

9.63 
9.46 

.17 

38.3 

30.88 

^      -as 
30.63 

7^^0.6 
73-5  ^  „ 

49.07 
48.74 

.3i 

63.6 
-     -  1.0 
62.6 

16.25 
16.08 

.17 

13.6 
0.1 

^3.7  ^„ 

10.49 
10.32 

.17 

42.0 
ax 

42.1     , 

.14 

«      o.' 

.21 

^  0.9 

.30 

^         J.4 

.14 

0.0 

m\ 

.14 

o.x 

29.2 

9-32 

38.2 

30.42       . 

72.6 

48.44 

^ 

61.2 

15.94 

13.7 

10.18 

42.2  ^  ^ 

.10 

«     0.1 

_    .x6 

I.I 

.26 

X.9 

.11 

0.0 

.11 

a2 

May   9.1 

9.22 

38.1 

30.26 

71.5 

48.18 

59-3, : 

15.83 

,_^ 

^^3-7^^ 

10.07 

_o 

42.4  „  ^ 

.07 

«      o-» 

.11 

1*3 

.22 

2.3 

^ 

.06 

ao 

•08 

_  0.2 

19. 1 

9-15 

38.0 

30.15 

70,2 

47.96 

^ 

57-0  „  , 

15.76 

13.7 

9.99 

42.6  ^  ^ 

.02 

0.0 

.05 

1.4 

.16 

a.7 

.08 

ao 

.03 

a2 

29.1 

9.13 

38.0 

30.10 

68.8 

47.80 

54-3.^ 

15-74 

13.7 

9.96 

42.8 

•02 

o,x 

.02 

^        ».5 

.XO 

3.9 

.01 

0  «>.^ 

.01 

0.3 

Tune  8.1 

9.15 

37.9 

30.12 

67.3 

47.70 

51.4 

15.75 

__^ 

13.8 

9.97 

43-1  ^, 

18.0 

9.21 

.06 

0.0 
37-9 

.07 
30.19 

65.8  '-' 

47.66 

.04 

3.x 
48.3, 

15.81 

.06 

ax 
13.9 

10.01 

.04 

a3 
43.4 

.11 

0.0 

.14 

^        '.5 

^tf% 

.02 

3.2 

•  XO 

ax 

.09 

0.3 

28.0 

9-32 

37-9 

30.33 

64.3     ' 

47.68 

45.1 

15.91 

14.0 

10.10 

43.7 

July    8.0 

9-47 

.15 

38.0 

.19 
30.52 

62.8  "' 

47-77 

.09 

4'-«  t 

16.05 

.14 

a2 

10.23 

.13 

44.1 

.x8 

ax 

.a4 

1.3 

•14 

3.« 

.17 

a2 

•  16 

0.4 

17.9 

9.65 

38.1 

30.76      _ 

61.5 

47.91 

3^-^ ,  , 

16.22 

14.4 

10.39 

44.5 

27.9 

9.86 

.21 

38.2 

•28 
31.04 

^         ».3 
60.2 

48.10 

.19 

3*1 
35-5  ,  „ 

16.42 

.to 

_  0.2 
^4-6  „  , 

10.58 

.19 

0.4 
44.9  ^  , 

Aug.   6.9 

10.09 

.23 

38.3 

31.36   ''' 

I.I 
59.1 

48.35 

.25 

£  a.9 

16.64 

.22 

0  °"* 

10.79 

.21 

0.3 
45.2     , 

16.9 

10.35 

.26 

0      o.' 

38.4 

31.71    -^5 

58.2  °- 

48.64 

.29 

a.S 
30.1 

16.89 

•as 

a2 
15.0 

11.03 

•a4 

0.3 
45.5 

26.8 

X0.62 

.a? 

«        O.X 

38.5 

.38 
32.09 

a8 
57-4 

48.97 

•33 

0     a.0 
28.1 

17.16 

.a7 

a2 
15.2 

11.28 

•as 

a2 
45.7 

.29 

0,1 

.40 

0.7 

.36 

1.6 

.28 

ao 

.27 

a2 

Sept.  5.8 

10.91 

38.6 

32.49      ^ 

56.7 

49-33 

_o 

^^•5  ,  « 

17.44 

'5-2  „^ 

11.55 

45.9  ^  ^ 

•30 

0        0-* 

.42 

£     0.4 

.38 

I.O 

.29 

0.0 

f^ 

.29 

ao 

15.8 

11.21 

38.5 

32.91 

56.3 

49.71 

^5-5  ^  , 

17.73 

'5-2^ 

11.84 

45.9 

.31 

0      o.^ 

.43 

_     0.2 

.40 

0.3 

A 

.30 

ai 

.29 

a2 

25.8 

II>52 

38.4 

33.34 

56.1 

50.11 

25.2 

18.03 

15.1 

12.13 

45.7 

<V 

0      o-» 

.43 

£.           0.' 

.41 

0.2 

0\ 

.31 

a2 

.30 

0.2 

Oct.    5.7 

11.83 

38.3 

33.77 

56.0 

50.52 

25.4 

18.34 

14.9 

12.43 

45.5 

15-7 

12.14 

.31 

38.0  °-^ 

34.20   •« 

^     o.a 
56.2 

50.92 

.40 

26.3"^ 

18.65 

.31 

a  0.3 
14.6 

12.73 

.30 

0.4 

45.1  ! 

.30 

0.3 

.42 

0.3 

.38 

1.5 

.30 

0.4 

.29 

0.6 

25.7 

12.44 

37-7 

34.62 

56-5  ^  ^ 

51.30 

,_  ^ 

27.8 

18.95 

14.2 

13.02 

44.5  ^ 

^v                          ^ 

•30 

0.3 

.40 

0.6 

^  ^ 

.36 

3.1 

.29 

-  °.5 

.39 

a6 

Nov.   4.6 

12.74 

•a7 

37-4  as 

35-~    .38 

57-^  0.8 

51.66 

.33 

^^9  2.6 

19.24 

.28 

13.7 

0.4 

13.31 

.28 

«-^  ae 

14.6 

I3.0Z 

37.1 

35-4° 

57.9 

51.99 

c% 

32.5 

19.52 

13.3 

13.59 

43.3 

24.6 

13-27 

.36 

36.8  "^^ 

35.75   •" 

58.9 

52.27 

.28 

3.0 
35.5 

19.77 

.as 

12.8 

13.84 

.as 

£  0.7 
42.6 

Dec.   4.6 

13.50 

.as 

36.6°-' 

^       ^       .31 
36.06 

-        1.2 
60.1 

52.49 

.22 

38.8  '-' 

20.00 

.a3 

0.4 

12.4 

14.07 

.23 

0.7 

41.9   - 

.19 

aa 

•as 

1.4 

.16 

3.5 

.20 

0.3 

•20 

a6 

14.5 

13-69 

36.4 

36.31 

61.5 

52.65 

42.3 

20.20 

X2.I 

14.27 

^ 

4»-3     ^ 

24.5 

13.84 

.15 

36.3 

36.50 

63.0     ' 

52.75 

.zo 

45.8  '•' 

20.35 

.15 

0  0.3 

II.8 

14.43 

.x6 

46.7 

34-5 

13.94 

•10 

36.3 

36.63    "' 

64.6 

52.77 

.02 

49.3'" 

20.45 

•  zo 

^  o.a 
II. 6 

14.54 

.11 

0.4 
40.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


€  Geminonim. 


RiRht 
Ascension. 


Jan.  0.5 
10.5 
20.5 

30-4 
Feb.    9-4 

19.4 

29«3 
Mar.  zo.  3 

20,3 
30-3 

Apr.  9.2 
19.2 
29.2 

May   9. 1 

19.1 

29.1 

June   8.1 

18.0 

28.0 

July    8.0 

18.0 

27.9 
Aug.    6.9 

16.9 
26.9 

Sept.  5,8 

15.8 

25.8 

Oct.    5.7 

15-7 

25-7 
Nov.   4.7 

14.6 

24.6 

Dec.    4.6 

14.6 

24-5 

34-5 


m 


638 


3.10 

3-19 
3-23 
3.22 

3-15 

304 
2.89 

2.72 

2.52 

2.32 

2.13 

1.95 
1.79 

1.67 
1.59 

1-55 

1-55 
1.60 

1.68 

1.81 

1.97 
2.17 

2.39 
2.64 

2.91 

3«20 

3-49 
3.80 

4.12 
4-44 

4-75 
5-o6 

5-36 

5-64 
5.89 

6.11 
6.28 
6.40 


Declina- 
tion 
North. 


+25  13 


.09 
.04 
.01 
.07 
.11 

•15 

.17 

.20 
.30 

.19 

.18 

.x6 
.IS 

.08 
.04 

.00 

.05 
.08 

.13 
.16 

.ao 

.23 

•as 
-V 
.39 

.39 

.3X 
.3a 
.33 

.3X 

.31 

.30 
.38 

.35 

•  33 

.17 
.13 


24.6 
24.7 
25.0 

25-3 
25.6 


V^  Aurigae. 


Right 
Ascension. 


0.1 
0.3 
0.3 
0.3 
0.4 


26.0 
26.3 
26.6 
26.9 
27.1 


«>.3 
0.3 
0.3 


0.2 


0.0 


27.1 
27.1 
27.0 
26.9 
26.7 

26.5 
26.3 
26.  Z 

25-9 
25.8 


0.0 


O.X 


O.X 


0.3 


0.2 


0.2 
0.2 


0.2 


O.X 


O.X 


25-7 

25-5 
25.4 

25.3 
25.  z 


a2 


O.X 


O.X 


as 


0.X 


25.0 
24.8 
24.5 
24.2 

23.8 


0.3 


0.3 
0.3 
0.4 
0.4 


23-4 
23.0 

22.7 

22.4 

22.2 


0.4 
0.3 

0.3 


0.2 


m 


h 

6  39 


0.2 


22.0 
22.0 
22.1 


0.0 


0.x 


51.18 
51.29 
51.33 
51.31 

51-22 

51,08 
50.89 
50.67 
50.42 

50.  z6 

49-91 
49.68 

49.48 
49.32 
49.21 

49.15 
49.Z4 

49-19 
49-29 
49-43 

49.63 
49.86 

50-13 

50.43 
50.76 

51. II 

51.48 
51.86 

52.25 
52.65 

53-04 
53-42 
53.79 
54-13 
54-43 

54-69 
54.90 
55-05 


Declina- 
tion 
North. 


+4340 


.XX 

.04 
.02 
.09 
.14 

.19 

.22 

.25 

.36 

.as 

.23 

.20 

.x6 

.XX 

.06 

.ox 

.05 

•  xo 
.X4 
.20 

.23 
.a7 
.30 
•33 
•35 

.37 
.38 
•39 
.40 

.39 

.38 
.37 
.34 
.30 
.26 

.2X 

.15 


I3.I 
14.4 

15.8 

I7.I 
18.4 


1.3 

1.4 
1.3 
1.3 


a  Caziis  Majoris. 
{Sirius.) 


Right 
Ascension. 


i.x 


19.5 
20.5 

21.3 
2Z.8 

22.0 


i.o 
0.8 
0.5 
0.2 


0.0 


22.0 

2Z.7 
2Z.Z 
20.4 

19-4 


0.3 
0.6 

0.7 

X.0 


Z8.4 
Z7.2 
z6.o 

14.7 
13.5 


x.o 


X.2 


X.2 


1.3 

X.2 


X.2 


12.3 
ZZ.2 
Z0.2 

9-3 


x.x 


x.o 


8.4 


0.9 
0.9 
0.7 


7-7 

7-1 
6.6 

6.3 

6.Z 


0.6 
0.5 

0.3 


a2 


ao 


6.1 
6.2 
6.6 

7-1 
7.9 


ai 


0.4 

0.5 
a8 

0.9 


m 


6  40 


8.8 
9.9 

ZZ.2 


x.x 


1-3 


56.51 

56.57 
56.58 

56.54 
56.46 

56.34 
56.Z8 

56.00 

55.81 

55.60 

55.40 
55.22 
55.06 
54.92 
54.82 

54-76 

54-73 

54-74 
54-80 
54.89 

55-01 
55-17 
55-35 
55-56 
55.80 

56.05 
56.31 

56.59 
56.87 

57..16 

57.44 
57-72 
57.98 

58.22 
58.44 

58.62 
58.76 
58.85 


Declina- 
tion 
South. 


-1635 


.06 
.01 

.04 
.08 

.12 

.x6 

.18 
.19 

.3X 

.30 

.18 

.x6 
.X4 
.xo 

.06 
.03 

•ox 

.06 
.09 

.X3 

.x6 
.x8 

.3X 

•a4 

•as 

.26 
.28 
.28 

.29 
.28 

.28 
.26 
.24 

.23 

.x8 

•  14 
.09 


Z3.0 

15.3 

17.5 

19.5 
2Z.2 


2.3 
2.2 


2.0 


0  Geminonim. 


Right 
Ascension. 


m 


h 
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1-7 
X.4 


22.6 

23.7 
24.4 
24.8 

24.9 


I.I 


0.7 
0.4 


0.1 


a2 


24.7 
24.2 

23.4 
22.3 

2a9 


0.5 
0.8 


x.x 


1.4 

X.6 


19.3 

17-5 
15.6 

13.5 
ZZ.4 


X.8 
1.9 


2.1 


2.x 


2.0 


9.4 

7.4 

5.5 

3.9 
2.6 


2.0 


X.9 
1.6 

1.3 


1.0 


Z.6 
0.9 

0.7 
z.o 

1.7 


0.7 

a2 
0.3 
0.7 


x.x 


2.8 

4-3 
6.2 

8.3 
Z0.6 


1.5 
x.9 


2.x 


a.3 
2.5 


13.1 

15.5 
Z7.9 


a.  4 
2.4 


s 
29.41 

29.52 

29.57 
29.56 

29.50 

29.38 
29.22 
29.03 

28.82 
28.60 

28.39 
28.19 
28.02 
27.88 
27.78 

27.72 

27.71 

27.75 
27.84 

27.97 
28.  z  3 

28.33 

28.57 

28.83 

29.  Z2 

29.42 
29.74 
30.08 
30.42 
30.77 

31-12 
31.46 
31.78 
32.09 

32.37 

32.61 
32.8Z 
32.96 


Declina- 
tion 
North. 


+34    4 


.IX 

.05 

.ox 
.06 

.12 

.iT6 
.19 

.21 
.22 
.21 

.ao 

.17 

.14 

.10 

.06 
.ox 

.04 
.09 
.13 

.x6 

.20 

.a4 

.26 
.29 
.30 

.33 
.34 
.34 
.33 

.3S 

.34 

.33 

.31 
.38 

.24 

.20 

.15 


27.2 

27.9 
28.6 

29.4 
30.3 


0.7 
0.7 
0.8 

0.9 
0.8 


3I.I 
31.8 

32.3 
32.8 

33.0 


0.7 
0.5 

0.5 


0.2 


C  Mensae. 


Right 
Ascension. 


0.1 


33.1 
33.0 

32.7 

32.3 

31.8 


o.t 


0.3 

0.4 
0.5 
a6 


31.2 

30.5 
29.8 

29.  Z 

28.4 


0.7 

0.7 
0.7 
0.7 
0.7 


27.7 
27.  Z 

26,5 
25.9 

25.3 

24.8 

24.3 
23-9 
23-5 

23.  z 


a6 
0.6 
0.6 
0.6 
0.5 


0.5 
0.4 
a* 
0.4 


0.2 


22.9 
22.7 
22.6 
22.6 

22.8 


a2 


ax 


in 


647 


ao 
a2 
0.3 


23.  z 
23.6 

24-3 


0.5 
0.7 


71.86 
71.60 
71.09 

70.34 
69.37 


Declina- 
tion 
South. 


—  8042 


a  26 

0.51 
0.75 

0.97 

1. 14 


68.23 

^•93  ,,0 

^5-53  ..^8 
64.05 

62.53 

1.51 


61.02 

59.55 
58.16 

56.87 

55.71 


1.47 
1.39 
X.29 
x.x6 
0.99 


54.72 

53.91 

53-31 
52.92 

52.77 


a8x 

a6o 

0.39 

0.15 
ao8 


52.85 
53-16 

53.69 
54-43 
55-37 

56-47 
57-69 
59.01 
60.38 

61.74 

63.05 
64.27 

65-34 
66.23 

66.90 

67.33 
67.50 
67.40 


a3x 

0.53 
a  74 

0.94 


x.xo 


X.22 


1.32 

X.37 
1.36 

I.3I 


X.22 


X.07 

a89 
a  67 
0.43 


ai7 


a  70 


54-3 

57-9 
61.3 

64.5 
67.3 

69.8 

71.8 

73.4 
74-4 
74.9 


3.6 
3.4 
3.2 

2.8 

a.  5 


2.0 
1.6 


1.0 


0.5 
0.0 


74.9 

74.4 

73.4 

71.9 
70.0 

67.6 
65.0 
62.  Z 

58.9 
55.7 


0.5 
X.o 

1.5 
1.9 

a.4 


2.6 

2.9 
3.3 
3.3 
3.3 


52.4 
49.2 

46.2 

43-5 
4Z.1 


3.3 

3.0 
2.7 

a.4 

x.9 


39-2 
37.8 
37.0 
36.9 
37.4 

38.5 
40.2 

42.5 

45.2 

48.3 


1.4 
a8 


ax 


0.5 
x.x 


1.7 
2.3 
2.7 

3.1 
3.4 


51-7 
55.3 
58.8 


3.6 

3.5 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

F  Can  is  Majoris. 

C  Geminorum. 

('Canis  Majoris. 

63  Aurigae. 

7®  Volantis. 

Mean 

Solar 
Date. 

i 

I 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion    . 

Ascension. 

tion 

• 

South, 

North, 

South. 

North. 

South. 

h     m 

0      1 

h     m 

0      , 

h     m 

0      # 

h     m 

e        * 

h     m 

0      f 

654 

-2850 

658 

4-2042 

7  4 

^26  14 

7  . 

5 

+3928 

7   ' 

9 

-.70  20 

Tan.    0.5 

s 
52.85 

^m 

99 

s 
26.40 

99 

29.7      . 

s 
30.87 

c% 

0 
35-3 

s 
4.93 

9$ 

26.9 

s 
38.31 

41.9 

J 

.06 

2.9 

.11 

aa 

.08 

0     3.9 

.13 

1.0 

.00 

^  3-7 

10.5 

52.91 

4°*9  ^  ^ 

26.51 

^ 

29.5 

30.95 

38.2     \ 

5.06 

27.9 

38.31 

45-6    ; 

20.5 

52.92 

.01 

43-6  «  . 

26.57 

.06 

O.I 

29.4 

30.98 

.03 

40.8 

5.14 

.08 

0      *-o 

28.9 

38.18 

•13 

3.6 
49-2 

30.4 

52.88 

.04 

26.58 

.01 

0.0 
29.4 

30.95 

.03 

3.5 
43.3 

5.15 

.01 

1.2 
30.1 

37-93 

-35 

5^.7  '•' 

Feb.   9-4 

52-79 

.09 

0     *•* 

26.54 

.04 

29.6 

30.88 

.07 

2.2 
45.5       0 

5.10 

.05 

X.X 

31.2 

37.56 

-37 

55.8  '■' 

.X3 

1.9 

I 

.zo 

o.a 

.X2 

Z.8 

.11 

1.x 

.46 

2.7 

19.4 

52.66 

50.2 

26.44 

29.8 

30.76 

47.3 

4.99 

32.3 

37.10 

58.5 

29.4 

52.49 

•17 

1.5 
51.7 

26.31 

-13 

o.a 
30.0 

30.60 

.16 

48.8  '•' 

4.84 

.15 

z.o 

33.3 

36.55 

•55 

60.8  ^' 

.ao 

0  *.' 

.16 

0.3 

.X9 

I.I 

.30 

0.9 

.61 

^         '-9 

Mar.  10.3 

52.29 

52-^  « -. 

26.15 

n 

30.3 

30.41 

49.9 

4.64 

34.2   ^ 

35.94 

62.7 

.22 

0.7 

.x8 

^  0.3 

.2X 

^  0.7 

.22 

0  0.6 

.66 

>.3 

20.3 

52.07 

53-5  ^, 

25.97 

30.6     \ 

30.20 

50.6 

4.42 

34-8 

35.28 

64.0 

.23 

0.2 

^% 

.19 

0  0.3 

.21 

0.3 

•33 

0.4 

.69 

^     0  0.8 

30.3 

51.84 

53-7  ^  , 

25.78 

30.8 

29.99 

50.9 

4.19 

35.2 

34-59 

64.8 

.sa 

O.X 

.19 

0.2 

.22 

O.X 

.33 

0.2 

.69 

0.3 

Apr.    9"  2 

51.62 

53-6  ^  , 

25.59 

n 

31.0 

29.77 

50.8 

3.96 

35.4 

33.90 

65.1 

«               ^ 

.22 

0-5 

.z8 

0.1 

.21 

0.4 

.22 

ao 

.68 

0.2 

19.2 

51.40 

53-1     „ 

25.41 

^ 

31.1 

29.56 

50.4   0 

3-74 

35.4 

33.22 

64-9      0 

.19 

I.O 

.x6 

0.1 

.X9 

Z  0.8 

.20 

0.2 

.6s 

^         0.8 

29.2 

51.21 

52-1  ,  , 

25.25 

31-2 

29.37 

49.6 

3.54 

35.2 

32.57 

64.1 

.17 

0  *-3 

.12 

0.1 

.z6 

»        '.3 

.17 

0.5 

.60 

^     0  '.3 

May    9-2 

51.04 

5^*^  ,  fi 

25.13 

31.3^ 

29.21 

48.4 

3.37 

34.7     I 

31.97 

62.8 

• 

.13 

1.6 

.xo 

0.0 

^\ 

.13 

1.5 

.X2 

0.6 

.54 

-         1.8 

19. 1 

50.91 

49«2  ,  ^ 

25-03 

31.3 

29.08 

46.9       „ 

3.25 

34.1     0 

31.43 

61.0 

.09 

1.9 

.05 

0.1 

.10 

1.8 

.08 

0.8 

-46 

2.1 

29.1 

50.82 

^ 

47-3  „  , 

24.98 

31.4 

28.98 

45.1 

3-17 

33.3 

30.97 

58.9      ^ 

Tune   8.1 

5a  76 

.06 

a.  a 

24.96 

.02 

0.0 
31.4^ 

28.92 

.06 

2.1 
43.0 

3.14 

.03 

0.9 
32.4 

30.59 

•  38 

-        3.6 

56.3 

.ox 

3-4 

.03 

0.1 

^ 

.02 

a   3.3 

.03 

x.o 

.28 

2.9 

18.1 

50.75 

4^-7  ^  . 

24.99 

^ 

31.5 

28.90 

40.8 

3.16 

31.4 

30.31 

53.4 

f> 

.02 

a- 5 

.06 

0.0 

f% 

.02 

0         3.4 

.06 

X.X 

.18 

3.1 

28.0 

50.77 

4°-*  .  « 

25.05 

31.5 

28.92 

38.4 

3.22 

30.3 

30.13 

50.3 

July    8.0 

50.84 

.07 

-  a.6 
37-^  ,  fi 

25.16 

.zx 

-e  0.1 

3^-^.« 

28.98 

.06 

3.5 

35.9 

3.34 

.12 

x.o 

29.3 

30.05 

.08 

47.0  ^'^ 

J         » 

.XI 

2.6 

.14 

0.0 

.xo 

3.5 

.15 

I.I 

•04 

3.3 

18.0 

50.95 

35-0  ^  , 

25-30 

^ 

31.6 

29.08 

33.4 

3-49 

28.2 

30.09 

43-7 

f% 

.14 

a.5 

^ 

.16 

0.1 

•  14 

3.4 

^ 

.20 

1.0 

•14 

3.3 

28.0 

51.09 

32.5 

25.46 

31.7 

29.22 

^ 

31.0 

3-69 

27.2 

30.23 

40.4 

Aug.   6-9 

51.26 

.17 

3-4 
30.1 

25.66 

.20 

0.0 

31.7 

29-38 

.16 

2.2 

28.8 

3-92 

.23 

_     1.0 
26.2 

30.47 

.34 

3.1 
37.3 

16.9 

51-47 

.21 

a.1 
28.0 

25.89 

.23 

-  O.X 

31.6 

29-58 

•ao 

-        3.1 
26.7 

4.18 

.26 

1.0 

25.2 

30.82 

.35 

2.9 
34.4    \ 

26.9 

51.70 

.23 

^      1.7 
26.3 

26.13 

.34 

O.X 

31.5 

29.80 

.22 

1.7 
25.0 

4-47 

.29 

0.9 
24.3   0 

31.26 

.44 

0  3.6 

31.8 

.26 

1.4 

.27 

O.X 

•35 

1.4 

-31 

0.8 

.53 

2.Z 

Sept.  5-8 

51.96 

.28 

x.o 

26.40 

.28 

3^-^  0.3 

30.05 

.26 

23.6 

0.9 

4.78 

•33 

'3-5  ..8 

31.78 

•59 

^^•7  1  6 

n           <-0 

15.8 

52.24 

23.9 

26.68 

3^-^. 

30.31 

22.7 

5-" 

22.7 

32.37 

^ 

28.1 

fy 

.29 

0.4 

^ 

.29 

0  0.3 

.29 

0.5 

-3S 

0.7 

.6s 

I.X 

25.8 

52.53 

23.5 

26.97 

30.8 

30.60 

22.2 

5-46 

22.0 

33.02 

27.0 

Oct.     5-8 

52.83 

.30 

_  0,1 
23.6 

27.27 

.30 

0.5 

30.3 

30.89 

.29 

O.X 

22.3 

5.83 

-37 

0.6 
21.4 

33.69 

.67 

26.6  "• 

15-7 

53.14 

.31 

0.6 
24.2 

27.58 

.31 

,9.8  "• 

31.20 

.31 

22.0 

6.20 

•37 

0.5 
20.9 

34.38 

.69 

-c        0.3 
26.9 

.30 

X.X 

.31 

0.6 

.30 

X.2 

.37 

0.4 

.68 

0.9 

25.7 

53-44 

^5-3  ,  . 

27-89 

*9-2  ^  , 

31.50 

24.0 

6.57 

20.5 

35-06 

^ 

27.8 

Nov.   4-7 

53.74 

.30 

_     1.6 
26.9 

28.20 

.31 

28.5" 

31.80 

.30 

X.5 

25.5 

6.94 

.37 

0.3 
20.2 

35.71 

.6s 

1.6 
29.4 

.28 

a.1 

^k 

.30 

0.6 

.28 

a.o 

.36 

0.0 

.60 

I  9-3 

14.7 

54.02 

29.0 

28.50 

27.9 

32.08 

27-5 

7-30 

20.2 

36.31 

31-6 

24.6 

54.28 

.26 

a.4 
3^-4  ^  ^ 

28.78 

.aS 

0,7 
27.2 

32.35 

.37 

29.8  '-^ 

7.65 

.35 

0.1 

20.3 

36.83 

.53 

3.7 
34.3 

Dec.    4-6 

54-51 

.as 

3-7 

34-1  ,« 

29.04 

.26 

26.7 

32.59 

.34 

2.6 

32.4    p 

7.96 

•31 

20.6 

37.26 

•43 

3.1 
37.4 

.19 

a.9 

.33 

0.5 

.20 

a.8 

.a8 

0.5 

•33 

3.4 

14.6 

54.70 

37-0  ^  ^ 

29.27 

26.2 

32.79 

^ 

35-2 

8.24 

21. 1 

37.58 

40.8 

24-5 

54.85 

.15 

a.9 
39.9 

29.46 

.19 

25.8  °"' 

32.95 

.x6 

38.1  ^l 

8.47 

.23 

ai.8  "' 

37.78 

.ao 

3.6 

44-4 

34-5 

54.95 

.10 

3.0 
42.9 

29.60 

.14 

0.3 
25.5 

33.06 

.11 

8.8 

40.9 

8.64 

•X7 

0.9 
22.7 

37.86 

.08 

48.1  ^' 
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(CONSTANTS  OF  STRUVE 

AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 

25  Camelop.  (H.). 

J  Geminorum. 

Piazzi  vii,  67. 

/3  Canis  Minoris. 

a'^G( 

( 

eminorum. 
Castur  \ 

Mean 

'     V 

Solar 
Date. 

-   

— 

_ 

-    --- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1 

North. 

North. 

North. 

North. 

North. 

h     m 

e       t 

h     m 

0       t 

h 

m 

0        « 

h     m 

0      > 

h 

m 

e 

7  10 

+8235 

7  14 

+22     9 

7  20 

+6839 

7  21 

+    828 

7  28 

+32   5 

Jan.    0.5 

a 
64.37 

38.7 

s 
24.88 

22.1 

s 

57.08 

^_^ 

f9 

30.6 

s 
58.10 

47.8 

s 
30.04 

45.8 

10.5 

64.86  "--^^ 

«  3-1 
41.8'' 

-     .X3 
25-01       _ 

0.2 
21.9 

57-34 

.36 

2.S 

33-1     \ 

0              •X2 
58.22 

^  «  x.o 
46.8 

30.19 

-xs 

0.4 
46.2 

_          0.15 

3.x 

.08 

0.0 

.13 

2.6 

0             -07 

0.9 

.10 

\-  0  0-6 

20.5 

^5-oi     _ 

44.9 

25.09 

21.9 

57.47 

35.7     , 

58.29 

45.9     ^ 

30.29 

46.8 

^    0    0'*> 

3.0 

.03 

0.1 

.00 

0     2.6 

0             -03 

0.7 

.04 

0.7 

30-5 

64.81 

47-9 

25.11 

22.0 

57-47 

38.3 

58.32 

45-2 

30.33 

47.5       0 

Feb.   9.4 

«^^7  "" 

50.8  *•' 

'5-°8  *:; 

0.3 
22.3 

57-35 

.12 

40.8  ^* 

58.29     "' 

0.5 
44-7 

30.31 

.02 

48.3           0 

0.8s 

3.6 

.08 

0.3 

.24 

2.3 

.07 

0.4 

.07 

0.8 

19.4 

63.42 

53-4 

25.00 

22.6 

57-11 

43.1 

58.22 

44-3 

30.24 

49-1 

-               X.XI 

Z  3.3 

00     -X3 

0.3 

.34 

2.0 

0              -XX 

0.2 

.12 

0.8 

29.4 

62.31 

55.6    „ 

24.88 

22.9 

56-77 

45.1       , 

58.11 

44-1 

30.12 

^ 

49-9     a 

Mar.  10,3 

60.98  "^^ 
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7.57 

.33 

20.6  ^'' 

30.87 

.25 

2.5 

22.0 

13.34 

.20 

X.7 
41.0 

53.09 

.15 

«  0.5 

37.8 

25.9 

23.40 

•*"    62.3°-^ 

8.00 

•«  18.3  "-'I 

31.18 

.31 

2.1 
19-9     ^ 

13.58 

.24 

1.7 
39.3      „ 

53-28 

.19 

'  -  o.a 
37.6 

Oct.    5-9 

23.63 

.23      _         0.6 

1  61.7 

8.52 

.32 

—  0 

X6.5'-1 

31.54 

.36 

1.6 
18.3 

13.85 

.27  i 

1.8 
37-5 

53.50 

•aa 

0.1 
37.7 

15.8 

23.89 

.26      -         0.8 
1  60.9 

9.10 

.58              1.3 
15.2 

31.96 

.42 

I.O 

17.3 

14.15 

.30! 

1 

X  1.7 
35.8 

53-75 

.25 

38.«  "•' 

.27 .          I.I 

.64             0.6 

.45 

0.4 

.32  , 

1.7 

.27 

0.8 

25.8 

24.16 

59.8 

9.74 

1 
14.6 

32.41 

16.Q 

14.47 

1 

1 

34.1     , 

54.02 

39'0 

Nov.   4*8 

24.46 

58.5  ,  - 

10.41 

.67                ,  CO 

14.6 

32.89 

.48             0.21 

!    17.I       J 

14.82 

.35 

F 

1.6 
32.5 

54-31 

.29 

1.2 

40.2 

14.7 

24.76 

.30                1.6 
56.9 

1 1. 10 

.69 

0,7 
15.3 

33-39 

.50 

0.0 
17.9 

15.19 

.37  1 

X.5 
31.0 

54.61 

.30 

1.5 
41.7     ^ 

24.7 

25.07 

.31 

55-  ■; 

11.77 

•"  16.7'-* 

33.88 

.49 

1-5 
19.4 

15.56 

•^'1 

1.3 
29.7 

54.92 

.31 

1.8 
43.5 

r\ 

.31 

1.8 1 

.63                    2.0 

.47                     2.1 

.37 

i-o 

.31 

a.0 

Dec.    4-7 

25.38 

,n        53.4        „ 

12.40 

R        ^8.7 

34-35 

1     21.5 

15-93 

28.7      , 

55-23 

•* 

45*5 

.30                        1.9 

.58                 2.5 

.44                  2.6 

1 

.35 

0.8 

.30 

2.1 

14.7 

25.68 

5^-5     „ 

12.98 

'    21.2 

34-79 

s       24.1 

16.28 

27.9 

55.53 

47.6 

^ 

.27 

1.8 1 

.51                  3.0 

.38                   3.0 

.34 

0.5 

.28 

«  2.a 

24.6 

25.95 

,      1     49.7.    _ 

13-49 

24.2 

35.17 

1    27.1 

16.62 

^7-4  „  , 
0.2 

27.2 

55.81 

49.8 

34.6 

26.19 

.24 

1 

48.0"^] 

13.90 

.41 

1 

1 

27.5^^1 

35-49 

.32 

30.5^^1 

16.92 

.30 

1 

56-05 

.24 

2.3 
52.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.6 
I0.6 
20. 6 

30-5 
Feb.    9-5 

19.5 

29-5 

Mar.  10.4 

20.4 

30.4 

Apr.  9.4 
19-3 
29-3 

May  9.3 
19.2 

29.2 

June  8.2 

18.2 

28.1 

July   8.1 

18. 1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 

15-9 

25-9 

Oct.    5.9 

15-8 

25.8 

Nov.  4.8 

14.8 

24.7 

Dec.    4-7 

14.7 
24.6 
34-6 


I  Draconis  (H.). 


Right 
Ascension. 


h     m 

9  23 


s 

30-54 

31-75 
32.72 

33-40 
33-78 


I.2Z 
0.97 
0.68 
0.38 
0.08 


Declina- 
tion 
North. 


+8144 


d  Ursae  Majoris. 


Right 
Ascension. 


33.86 
33-62 
33-IO 
32.32 
31.32 


0.24 
0.5a 
0.78 
1. 00 
1. 18 


30.14 
28.85 
27.49 
26.12 
24.79 


Z.29 
1.36 

1-37 
1.33 

1.25 


23-54 
22.41 

21.43 
20.63 

20.04 


1.13 
0.98 

0.80 
0.59 
0.38 


19.66 
19.50 

19.57 
19.87 

20.39 


0.16 
0.07 
0.30 
0.52 

0.74 


21.13 
22.07 
23.20 
24.50 
25.96 


0.94 
1.13 
1.30 
Z.46 
1-59 


27-55 
29.23 

30.97 
32.73 
34-47 


X.68 

1-74 
Z.76 

1-74 
1.66 


36.13 
37-66 
39.02 


X.53 
X.36 


44-4 
46.5 
49.0 
51.B 
54.8 


3.1 

2.8 
3.0 
3.1 


57-9 
61.0 

63-9 
66.5 

68.8 


3.1 
2.9 
2.6 

a.  3 

1.8 


70.6 
71.9 
72.7 
72.8 

72.5 


X.3 
0.8 


0.1 


0.3 
x.o 


7^-5 
70.1 

68.2 

65-9 
63.2 

60.3 

57.1 
53.8 

50.5 
47.1 

43-8 
40.6 

37-7 
35.0 

32.7 


1.4 
1.9 
2.3 

2.7 

2.9 


3.2 
3.3 
3.3 
3.4 
3.3 


3.2 
2.9 
2.7 
2.3 


2.0 


30.7 
29.2 

28.2 

27.8 

27.9 


1.5 
1.0 
0.4 
0.x 

0.7 


28.6 
29.9 

31-7 


1.3 

1.8 


h     m 

9  25 


s 
62.02 

62.59 

63.06 
63.40 
63.61 

63.68 
63.61 
63.42 
63.12 

62.73 

62.26 

61.75 

61.21 
60.67 
60.14 

59.66 

59-23 
58.86 

58.57 
58.36 

58.24 
58.21 
58.27 
58.42 
58.67 

59.00 
59.42 

59.92 
60.49 
61.14 

61.84 
•62.59 

63.37 
64.16 

64-95 

65.71 
66.42 
67.06 


Declina- 
tion 
North. 


+7014 


.57 
.47 
.34 

.21 
.07 

.07 
.19 
.30 
.39 

.47 

.54 
.53 
.48 

-43 
.37 
.29 

.21 
.X2 

.03 
.06 

.15 

.«5 

•33 

.42 

.50 

.57 
.65 
.70 

.75 
.78 

.79 
-79 
.76 

-7x 
.64 


49-6 
51.2 

53.3 
55-7 
58.3 

61. 1 

63-9 
66.6 

69.1 
71-3 


1.6 


2.x 


a.  4 
2.6 
2.8 


2.8 
2.7 

2.5 

2.2 
X.8 


d  Ursae  Majoris. 


Right 
Ascension. 


m 


73.1 

74.5 

75.4 

75.7 
75.6 


75.0 

73-9 

72-3 

70.4 
68.1 


1-4 
0.9 

0.3 
0.1 
0.6 


X.I 

X.6 
1.9 
2-3 

2.5 


65.6 
62.8 

59.9 
56.8 

53.8 


2.8 
2.9 
3.1 
3.0 

3.1 


50.7 

47-7 
44.9 

42.3 
39-9 


3.0 
2.8 
2.6 
2.4 


2.0 


37-9 
36.2 

35.0 

34.3 

34-1 


1.7 

X.2 

0.7 


0.2 


0.3 


34-4 
35-3 
36.6 


0.9 
x.3 


h 

9  26 


s 

27-53 
27.88 

28.16 

28.38 

28.52 


27.88 

27.62 

27-35 
27.08 

26.82 


•35 
.28 

.22 

.14 
.06 


Declina- 
tion 
North. 


25.97 
25.98 

26.04 

26.14 

26.30 

26.50 
26.74 
27.03 
27.36 
27.73 

28.14 
28.58 
29.04 
29.51 
29.98 

30.43 
30.86 

31.25 


+52    6 

H 
36.6 

37.4 
38.6 

40.1 
41-9 


28.58 

n  ^         .02 

28.56 

28.47 

28.32 

28.12 


.09 

.15 
.20 

.24 


.26 
.27 
.27 
.26 

.23 


26.59 

26.38 

26.21 

26.09 

26.01 

.04 


.21 

.17 

.12 


.OX 
.06 
.10 
.16 
.20 

.24 
.29 

.33 
.37 
.41 

.44 
.46 

.47 
.47 

-45 

.43 
.39 


0.8 


x.2 


X.5 

1.8 


10  Leonis  Minoris. 


Right 
Ascension. 


m 


44.0 
46.1 
48.2 
50.2 
52.0 

53.6 
54.8 
55.7 
56.3 
56.5 

56.2 

55-6 

54-7 

53-4 
51.9 


2.1 


2.x 


2.x 


2.0 

X.8 
1.6 


1.2 


0.9 
0.6 


0.2 


0.3 


0.6 
0.9 

1.3 

x-5 
1.8 


50.1 
48.1 

45-9 
43.6 
41.2 

38.7 

36.3 
33-9 
31.5 
29.3 


2.0 


2.2 


2.3 

2.4 
2-5 


2.4 

2.4 
2.4 


2.2 


2.0 


27-3 
25.6 

24.1 

23.0 

22.3 


1.7 
1.5 


X.I 


0.7 
0.3 


22.0 

22.1 
22.7 


h 

9  28 


O.X 

0.6 


s 
21.64 

21.93 

22.17 

22.35 
22.47 

22.53 

22.53 
22.47 

22.37 

22.23 

22.06 

21.87 
21.68 
21.49 
21.31 

21.15 
21.01 
20.90 

20.  $2 
20.77 

20.76 
20.78 
2O.S3 
20.92 
21.05 

21.21 
21.40 
21.63 
21.89 
22.19 

22.52 

22.87 

23.24 
23.62 
24.00 

24.37 
24.72 

25.03 


Declina- 
tion 
North 


+3648 


,29 

.24 
.18 

.12 
.06 

.00 
.06 

.xo 

.14 
.17 

.19 
.19 
.19 
.18 

.x6 
.14 

.XI 

.08 
.05 

.01 

.02 
.05 
.09 

.13 
.16 

.19 

.23 
.26 
.30 
.33 

.35 
.37 
.38 
.38 
.37 

.35 

.31 


70.9 

70.9 

71.3 
72.0 

73.0 


0.0 


0.4 
0.7 


1.0 


1.2 


74.2 

75.6 
77.0 

78.5 
79.9 

81. 1 
82.2 
83.1 

83.7 
84.1 

84.3 
84.1 

83.7 

83.1 

82.3 

81.3 
80.1 

78.7 
77.2 
75.6 


X.4 
1.4 

1.5 
1.4 

1.2 


I.X 


0.9 
0.6 
0.4 


0.2 


0.2 


0.4 
0.6 
0.8 


X.O 


x.2 


1.4 
1.5 

1.6 
1.7 


o  Leonis. 


Right 
Ascension. 


m 


73.9 
72.1 
70.2 
68.3 
66.4 

64.5 
62.8 

61.2 

59.8 
58.7 

57-8 
57-3 
57.1 


1.8 
1.9 
1.9 
1.9 
1.9 


1.7 

1.6 

x.4 


I.X 


0.9 


0.5 
0.2 


h 

9  36 


s 
2.63 

2.88 

3.08 

3.24 
3.35 

3.40 
3.41 
3.37 
3.30 
3.19 

3.06 
2.92 
2.78 
2.63 
2.49 

2.37 
2.27 

2.18 

2.12 

2.08 

2.06 
2.07 
2.11 
2.18 
2.27 

2.40 

2.55 

2.73 

2.94 
3.18 

3-45 

3.74 

4-05 

4-37 
4.69 

5.00 
5.30 

5.57 


Declina- 
tion 
North. 


.25 
.20 
.x6 
.11 
.05 

.01 
.04 
.07 
.11 
.13 

.X4 
.14 

.15 

.14 
.12 

.10 
.09 
.06 
.04 
.02 

.01 
.04 
.07 
.09 
.13 

.15 
.x8 
.21 
.24 

.27 

.29 
.31 
.32 

.32 
.31 

.30 
.27 


-|-io  ig 

35.8 
34.4 


33.2 

32.3 
31.6 


1.4 

1.2 

0.9 
0.7 
0.4 


31.2 

3I.O 
31.0 
31.2 
31.6 


0.2 


0.0 


0.2 


0.4 
0.4 


32.0 

0.5 

32.5     , 

0.6 

33.1 

33-^  0.6 
3^-^  0.6 


34-8 
35-4 
35-9 

36.4 
36.8 


0.6 
0.5 
0.5 
0.4 
0.3 


37.1 
37.4 
37-6 
37-6 
37-5 


0-3 
0.2  I 


0.0 


0.1 


0.3 


37.2 

36.7 
36.0 

35-0 

33-9 

32.6 
31.0 

29.4 
27.7 

25.9 


0.5 
0.7 


i.o 


I.I 


1.3 


1.6 
1.6 

X.7 

1.8 

x.7 


24.2 

22.6 


21. 1 


1.6 
X.5 


23 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Chamaeleontis. 

e 

Leonis. 

," 

Leonis. 

19  Leonis  Minoris. 

TT 

Leonis. 

Mean 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascensioxi. 

tion 

Ascensiozx. 

tion 

Ascezxsiozi. 

tion 

Ascezisiozi. 

tion 

South. 

North. 

North. 

North. 

North. 

h     m 

0             • 

h     1 

m 

0      • 

h 

zn 

e        • 

h 

m 

0      * 

h 

m 

0       • 

936 

-8030 

940 

+24  12 

9  47 

^2627 

9  5^ 

[ 

+4130 

9  55 

+  829 

Jan.     0.6 

s 
52-58     ^ 

99 

27.8 

a 
25.09 

46.1 

8 
19-13 

9$ 

19-9      , 

s 
49.24 

30.3 

s 
9-33 

69.0 

I0.6 

0.76 
53-34  ^ ,, 

3.3 

25.36 

.27 

0.7 
45.4^ 

19.40 

.27 

0.6 
19.3 

49.56 

.38 

O.Z 

30.4     , 

9-59 

.36 

^         1.5 
67.5 

20.6 

0     °-53 
53-87 

3.6 
34-7     , 

25.58 

.32 

0.4 
45-0     , 

19.64 

•a4 

n 

0.3 
19.0 

49.83 

.87 

0.5 
30.9     « 

9.81 

.22 

66.2  "^ 

^» 

0.30 

3.7 

.z8 

O.Z 

.z8 

0.0 

.33 

0.8 

•17 

I.I 

30.6 

54-17    ^ 

38.4 

25.76 

44-9     ^ 

19.82 

19.0 

50.05 

31.7 

9.98 

• 

65.1     0 

0.06 

3«9 

f%  f% 

.12 

0.3 

.13 

0.3 

.z6 

z.2 

•13 

0.8 

Feb.   9-5 

54-23      , 

42-3  ,  fl 

25.88 

45.1 

19.95 

— 0 

19.3      ^ 

50.21 

32.9 

10.11 

64.3     ^ 

0.17 

3.8 

.07 

0.4 

.08 

0.6 

.09 

1.5 

.07 

0.6 

19.5 

54-o6^  ^ 

46-1  ,  , 

25-95 

45-5  ^  , 

20.03 

19.9      „ 

50.30 

34-4     , 

10.18 

63.7 

29-5 

^,  0.40 
53.66 

49-8  3-^ 

25.96 

.ox 

46-2  ^  „ 

20.05 

.02 

0.8 
20.7 

50..  33 

.03 

X.6 
36.0 

10.21 

.03 

63.4         1 

^  0.60 

3.5 

.04 

0.8 

.03 

-  0.9 

.04 

1.7 

.02 

0.1 

Mar.  10.4 

53-o6 

53-3 

25.92 

47- 0     ^ 

20.02 

21.6 

50.29 

37.7 

T0.19 

63.3         1 

0  0-78 

^     3.3 

^% 

.07 

0.9 

.07 

_  Z.O 

.09 

Z.7 

.06 

_           O.Z 

20.4 

52.28 

56-5,  „ 

25.85 

47-9  „  „ 

19.95 

22.6 

50.20 

39.4 

10.13 

63.4 

0.94 

2.9 

.11 

0  0  °.9 

.iz 

z.z 

.13 

1-7 

.09 

^         0-3 

30-4 

51-34 

59.4     , 

25-74 

48.8 

19.84 

23-7 

50.07 

^ 

41. 1 

10.04 

63.7 

1.07 

2.5 

•.14 

z.o 

.13 

z.z 

.z6 

Z.6 

.zz 

0.4 

Apr.    9-4 

50.27 

^^•9„, 

25.60 

49-8  ^  „ 

19.71 

_^ 

24.8 

49.91 

42.7      , 

9-93 

64.1 

1.17 

_           2.x 

-15 

0.9 

.16 

0.9 

.Z9 

1.3 

.13 

^     ^  0-5 

19-3 

49.  zo 

64.0 

25-45 

^ 

50.7     fl 

19-55 

^ 

25.7 

49.72 

44.0 

9.80 

64.6 

„,  1.24 

'■5 

.16 

O.S 

.10 

^  ^  0.9 

.ao 

Z.X 

.14 

0.5 

29-3 

47.86 

65.5 

25.29 

51-5 

19-39 

^ 

26.6 

49.52 

45-1 

9.66 

65.1      \ 

1.29 

i-o 

.16 

0.7 

.16 

0.8 

.2Z 

*:    0.9 

.Z4 

0.6 

May   9.3 

46-57       , 

66.5 

25.13 

52-2  „^ 

19.23 

_^ 

27-4     , 

49-31 

46.0 

9.52 

65-7      ^ 

1.30 

-r             °-5 

•15 

0  0.6 

.16 

0     0.6 

.20 

,    0.5 

.»3 

^^      0.6 

19-3 

45-27      a 

67.0 

24.98 

52.8 

19.07 

28.0 

49.11 

46.5 

9-39 

66.3 

1.28 

0.0 

•14 

0.4 

.14 

0.4 

.z8 

0.2 

.13 

0.6 

1 

29.2 

43-99 

^7.0  ^  , 

24.84 

53-2^, 

18.93 

28.4 

48.93 

46.7 

9.26 

66.9 

X.24 

^  _         0.6 

.Z2 

0.3 

.12 

^  ,  0.2 

.z6 

0.0 

.zz 

0.6 

June   8.2 

^2-75,   . 

66.4 

24.72 

53-4  ^  , 

i8.8i 

28.6 

48.77 

46.7  „ 

9.15 

67.5      ^ 

18.2 

I.x6 
1.05 

^5-3  ,.5 

24.63 

.09 
.08 

0.1 

53-5  „„ 
0.0 

18.70 

.ZI 

.08 

0      0-* 

28.7 

^  ^  o,z 

48.63 

.14 

.iz 

-  0.7 

9.06 

.09 
.08 

68.1  °-' 

^«     0.6  1 

28.1 

40-54 

63.7 

24.55 

53-5     , 

18.62 

28.6 

48.52 

45.6 

8.98 

68.7 

July    8.1 

_    0.93 
39.62 

-       3.0 
61-7  ^  , 

24.51 

.04 

0.2 
53-3 

18.57 

.05 

28.3°-' 

48.44 

.08 

44.6 

8.93 

.05 

69.2 

0.76 

a.  5 

.02 

0.4 

.03 

0.5 

.05 

1.2 

.03 

0.4 

18. 1 

38.86 

59-2  „  « 

24.49 

52-9  ^  , 

18.54 

27.8 

48.39 

43.4 

8.90 

69.6 

o»57 

3.8 

.oz 

0.5 

.00 

0.6 

.oz 

Z.4 

.00 

0.3 

28.1 

38.29 

56-4  ,  ^ 

24.50 

52.4     , 

18.54 

272     „ 

48.38 

42.0 

8.90 

69.9      1 

Aug.    7.0 

0.37 

3.0 
53-43., 

24.54 

.04 
.06 

Z  0'6 
51.8 
•^        0.8 

18.58 

.04 
.06 

^     0.8 
26.4 

z.o 

48.41 

.03 
.06 

X.6 

8.92 

.02 
.04 

0.3 
70.2 

O.Z 

17.0 

37-77      - 

5°-3  ,  , 

24.60 

5^-°,„ 

18.64 

25-4 

48.47 

38-6  ,  „ 

8.96 

0 

70.3 

0    o-o8 

3.2 

•  zo 

z.o 

.09 

z.z 

.zo 

^       ^-9 

.08 

O.Z 

27.0 

37.85 

47.1  , 

24.70 

50.0 

18.73 

24-3 

48.57 

36.7 

9.04 

70.2 

0.31 

3.1 

.13 

I.Z 

.Z2 

1.2 

.14 

2.Z 

.10 

0.3 

Sept.  6.0 

38.16 

44-0  ^  ^ 

24-83 

^ 

48.9 , , 

18.85 

_^ 

23.1 

48.71 

34-6 

9.14 

70.0 

15.9 

38.70     ^ 

3.9 

24-99 

.x6 

47.6 

19.01 

.ID 

1.4 
21.7 

48.88 

.17 

3.Z 
32.5 

9.27 

.13 

^           0.5 
69-5       \ 

0.75 

0     *-^ 

.20 

^       *-4 

.19 

x.S 

.22 

3.3 

.17 

^0      0.6 

25-9 

39-45    ^ 

3^-5  ,  , 

25.19 

46.2 

19.20 

20.2 

49.10 

30.3 

9.44 

68.9 

Oct.    5.9 

0.96 
40.41 

_     2.3 
36-3  ,  , 

25.41 

.22 

».5 

44-7  ,  . 

19.42 

.22 

18.5  '•' 

49.35 

.25 

0      ^-3 
28.0 

9.64 

.30 

68.0  "^^ 

15-8 

Z.IZ 

4^-52  ,  ^, 

34-6 ,  , 

25.67 

•26 

..0 

z.o 
43-1  ,  , 

19.67 

.25 

16.8  '•' 

49.64 

.29 

0  2.2 
25.8 

9.86 

.33 

66.9 

1.35 

Z.2 

.38 

1.7 

.29 

Z.8 

.33 

3.1 

.26 

X.3 

25.8 

42.77 

33.4       . 

25-95 

4^-4  ,  ^ 

19.96 

15-0     „ 

49.97 

23.7 

10.12 

65.6 

^  ^                       ^\ 

X.34 

0.5 

.31 

».7 

•31 

X.8 

.36 

3.0 

.28 

,        1.6 

Nov.   4-8 

44."        « 

32.9 

26.26 

39.7 

20.27 

13-2      0 

50.33 

21.7         B 

10.40 

64.0 

X.38 

0.3 

^ 

•33 

0      *.7 

•33 

z.8 

.38 

1.8 

.30 

^        ».7 

14.8 

45.49 

33.1       a 

26.59 

38.0 

20.60 

ZI.4 

50.71 

19.9     ^ 

10.70 

62.3  ; 

24.7 

46.86  "^^ 

0.8 
33-9 

26.93 

.34 

36.3  '•' 

20.94 

.34 

9.7"' 

51.11 

.40 

'•6 
18.3 

11.02 

.32 

-     1.8 
60.5  « 

Dec.    4«7 

48.17  "-^^ 

35.4 

27.27 

.34 

34.8  ••' 

21.29 

.35 

8.2  '•' 

51.51 

.40 

X.3 
17.1 

11.34 

-32 

58.7 ,  p 

Z.2I 

2.0 

.34 

1.3 

.35 

1.3 

.40 

0.9 

.32 

t.8 

14.7 

49.38      ^ 

37-4    ^ 

27.61 

33.5 

21.64 

6.9 

51.91 

A 

16.2 

11.66 

56.9     , 

Z.06 

3.6 

.33 

Z.3 

^ 

.32 

0  '•' 

.38 

^  0.6 

^* 

.30 

x.8 

24.7 

50.44      „ 

40.0 

27-93 

32.3       0 

21.96 

5.8 

52.29 

15.6 

11.96 

55-1     ^ 

0.87 

3.1 

.39 

0^8 

.30 

0.8 

-35 

ax 

.38 

Z.6 

34.6 

51.31 

43.1 

28.22 

31.5 

22.26 

5.0 

52.64 

15.5 

12.24 

53-5 

FIXED  STARS,  1904. 


355 


(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Leonis. 
{Regulus.^ 

32  Ursae  Majoris. 

/.  Ursae  Majoris. 

7' 

Leonis. 

t^ 

Hydrae. 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

North. 

m 

North. 

South. 

h 

m 

0       » 

h 

m 

0      t 

h 

m 

0       • 

h 

0              • 

h 

m 

0       1 

10 

3 

+  1225 

10  II 

+6534 

10  II 

+4323 

10  I 

4 

-|-20  19 

10  21 

— 1620 

Jan.    0.7 

s 
16.42 

61.8 

8 
4.99 

99 

54.6 

s 
19.28 

21.4 

s 
41.56 

26.7 

s 
27.84 

9f 

46.6 

1      .      10.6 

16.69 

.27 

60.4 

5-54 

.S3 

0.9 
55.5      , 

19.63 

.35 

0.0 
21.4 

41.84 

.28 

_  I.I 

28.11 

.27 

2.5 
49.1 

^ 

.23 

I.I 

^ 

•47 

1.5 

.30 

0  <*-4 

.25 

0  ^^ 

^% 

.23 

^  2.5 

20.6 

16.92 

59-3 

6.01 

n 

57-0 

19.93 

21.8 

42.09 

24.8 

28.34 

51.6 

30.6 

17.10 

.18 

58.4     \ 

6.39 

.38 

.^0 

J. 9 
58.9 

20.18 

.25 

0.9 
22.7 

42.29 

.20 

0.4 
24-4      . 

28.53 

.19 

2.4 

54.0 

Feb.    9.5 

17.24 

.14 

57.8 

6.67 

.a8 

61.2  ^' 

20.36 

.18 

1.2 
23.9 

42.44 

.15 

0.2 
24.2 

28.67 

.14 

£        2.2 
56.2 

.09 

0.3 

.17 

2.5 

.12 

1.5 

.11 

0.1 

.09 

2.1 

1 

19-5 

17-33 

57-5 

6.84 

m 

^3-7  ^  , 

2a48 

25-4      , 

42.55 

24-3 

28.76 

58.3       „ 

29-5 

17.36 

.03 

0.1 
57-4 

6.90 

.06 

66.4'-^ 

20.53 

.05 

1.7 
27.1      « 

42.60 

.05 

0.4 

24-7     , 

28.81 

.05 

60.1 

Mar.  10.5 

17-35 

.01 

,  0.2 
57.6 

6.85 

.05 

69.1"^ 

20.52 

.ox 

0      '-S 
28.9 

42.60 

.00 

0.6 

25.3      a 

28.81 

.00 

1.6 
61.7 

•05 

0.3 

^ 

.14 

0  2.7 

.07 

0  '-9 

.05 

^       0.8 

^^ 

.04 

'.3 

20.4 

17-30 

57-9 

6.71 

71.8 

20.45 

30.8 

42.55 

26.1 

28.77 

63.0 

30-4 

17.22 

.08 

58.4  "•' 

6.47 

.24 

2.5 

74.3 

20.34 

.11 

X.9 
32.7     ^ 

42.48 

.07 

0.9 
27.0 

28.69 

.08 

64-1       a 

.11 

0.5 

.30 

2.3 

.15 

1.7 

.10 

0.9 

.10 

a8 

Apr.    9.4 

17.11 

58.9     . 

6.17 

^ 

76.5       0 

20.19 

34-4     ^ 

42.38 

27-9 

28.59 

64-9 

19.4 

16.98 

.13 

0.6 
59-5  ^^ 

5.81 

.36 

'.8 
78.3 

20.00 

.19 

36.0 

42.25 

.13 

28.8  "^ 

28.47 

.12 

65.4  "^ 

29-3 

16.84 

.14 

60.2 

5-41 

.40 

1.4 
79-7 

19.80 

.20 

1.3 
37.3 

42.11 

.54 

0.9 
29-7      „ 

28.34 

.13 

65.6 

May    9.3 

16.70 

.14 

60.9 

4.99 

.42 

80.7 

19.60 

.20 

'.0 
38.3     , 

41.97 

.14 

a8 
30.5     ^ 

28.20 

.14 

_       -  0.0 
65.6 

19-3 

16.56 

.14 

^     '  0.6 
61.5 

4.57 

.42 

81.2  "^ 

19.39 

.21 

0.7 
39-0 

41.83 

.14 

0.7 
3^-2     ^ 

28.06 

.14 

^           0-3 
65-3       ^ 

•  12 

0.6 

.40 

0.0 

.19 

0.3 

.14 

0.6 

.13 

0.6 

29.2 

16.44 

62.1 

4.17 

_o 

81.2 

19.20 

39-3 

41.69 

31.8     ^ 

27-93 

64.7 

T                          #% 

•  — 

.12 

0.6 

.38 

0        0.5 

.18 

O.X 

.12 

0.5 

.13 

^        0-7 

June    8.2 

16,32 

62.7 

3-79 

80.7 

19.02 

39-4 

41.57 

32.3 

27.80 

64.0 

18.2 

16.22 

.10 

63.2 

3-45 

.34 

«  0-9 
79.8 

18.86 

.16 

0.3 
39.1 

41.46 

.IX 

,  0.3 
32.6 

27.68 

.12 

-        0.9 
63.1 

28.2 

16.14 

.08 

63.6 

3-^5 

.30 

i«4 
78.4      „ 

18.73 

.13 

38.4 

41.37 

.09 

0  0-2 
32.8 

27.58 

.10 

62.0 

July    8.1 

16.09 

.05 

63.9 

2.91 

.24 

.  ,  1.8 
i   76.6 

18.62 

.11 

0.9 
37-5 

41.30 

.07 

_  0.0 
32.8 

27.50 

.08 

£        1.3 
60.7 

.04 

0.3 

.18 

■              2.1 

.07 

1.2 

.04 

ax 

.07 

1.4 

18. 1 

16.05 

64.2 

2.73 

74-5 

18.55 

36.3     . 

41.26 

32.7 

27-43 

59.3 

' 

•  01 

o-i 

.11 

2.5 

-03 

0  '.5 

.02 

0.3 

.04 

X.4 

28.1 

16.04 

64.3 

2.62 

72.0 

18.52 

34.8     I 

41.24 

32.4^ 

27-39 

57.9     . 

Aug.    7.1 

16.05 

.01 

0.0 
64-3 

2.58 

.04 

£         *-7 
69-3 

18.52 

.00 

'•7 
33.1 

41.24 

.00 

0.4 
32.0 

27-37 

.02 

56.4 

17.0 

16.09 

.04 

64.2 

2.60 

.02 

rr        *-9 
66.4 

18.55 

.03 

1.9 
31.2 

41.27 

.03 

0.6 
31.4     0 

27.38 

.01 

1.4 
55.0 

27.0 

16.16 

.07 

63-9 

2.70 

.10 

63-4 

18.62 

.07 

2.0 

41.33 

.06 

0w8 
30.6 

27.42 

.04 

1.3 
53.7 

.10 

0.5 

.»7 

3.1 

.12 

2.2 

.09 

1.0 

.07 

1.2 

Sept.  6.0 

16.26 

63-4 

2.87 

60.3 

18.74 

27.0 

41.42 

29.6 

27.49 

52-5     ^ 

15-9 

16.38 

.12 

62.7     ' 

3- II 

.24 

3.2 

57.1 

18.89 

.15 

24.6 

41-55 

.13 

28.5 

27.59 

.10 

-  0.9 
51.6 

^ 

.16 

^        0.8 

.31 

3' I 

.20 

2.4 

•15 

1.4 

.14 

0.7 

25-9 

16.54 

61.9 

3-42 

54.0 

19.09 

22.2 

41.70 

27.1 

27.73 

£% 

50.9    , 

Oct.    5.9 

16.74 

.20 

6a8" 

3.81 

.39 

3.0 
51-0     0 

19.32 

.23 

19.8  ^' 

41.89 

.19 

^  '-5 
25.6     \ 

27.91 

.18 

50.6 

.22 

i>3 

.45 

0        2.8 

.28 

2.4 

.23 

1.6 

.21 

_  0.0 

15-9 

16.96 

59.5 

4.26 

48.2 

19.60 

17.4 

42.12 

24-0      a 

28.12 

50.6 

.25 

1.5 

.51 

2.5 

.32 

2.3 

•25 

1.8 

.24 

0.4 

25.8 
Nov.   4.8 

17.21 
17.49 

.28 

58.0 
56.4      a 

4-77 
5-34 

.57 

43.4 

19.92 
20.27 

.35 

15- 1 

2.2 
Z2.9 

42.37 
42.66 

.29 

22.2 

1.8 
20.4 

28.36 
28.64 

.28 

51.0 

00.8 
51.8 

•31 

:  1.8 

.62 

1.9 

.38 

2.0 

.31 

0      '-9 

.30 

1.2 

14.8 

17.80 

54-6    - 

5.96 

^ 

41.5 

20.65 

10.9       „ 

42.97 

18.5     I 

28.94 

53.0   . 

24.8 

18.12 

.32 

52.8    „ 

6.60 

.64 

1.5 
40.0 

21.06 

.41 

1.8 
9.1 

43.30 

.33 

16.6  "^ 

29.25 

-31 

.  1.6 
54.6 

Dec.    4.7 

18.44 

.32 

X.8 
51-0      a 

7.27 

.67 

I.O 

39-0 

21.47 

.41 

1.4 
7.7 

43.64 

.34 

«  J-8 
14.8 

29.58 

.33 

^       *.9 
56.5 

.33 

Z.8 

.66 

0.4 

.41 

I.I 

.33 

1.7 

.32 

2.2 

14-7 

18.77 

49.2 

7-93 

38.6 

21.88 

6.6 

43-97 

^3-'  ,  . 

29.90 

58.7 

.30 

1-7 

.63 

0     *>•' 

f% 

.40 

0.7 

.33 

^  '-5 

•31 

-r             2.3 

24.7 

19.07 

47-5 

8.56 

38.7     , 

22.28 

5-9    1 

44-30 

II.6 

30.21 

61.0 

34-6 

19.36 

.29 

46.0 

9.15 

.59 

0.6 
39.3 

22.65 

.37 

0.2 
5.7 

44.60 

•30 

x.a 

10.4 

30.50 

.99 

^             2.5 
63.5 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Leonis 

Minoris. 

a 

Antliae. 

9  Draconis  (H.). 

i*  Leonis. 

1 
41  Leonis  Minoris. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right       Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension.        tion 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion 

North. 

&m/k. 

North. 

North. 

North, 

h 

m 

0       ' 

h 

m     1          •      * 

h     m 

0       * 

h    m 

0       1 

h 

m 

0       t 

10  22 

+37  1 1 

10  22      —3034 

1 

10  26 

+7611 

10  27 

+  947 

1038 

+2340 

Jan.     0.7 

8 
20.68 

41-5 

8 
46.74 

8 
57.86 

66.5 

s 
46.13        a 

54.4       , 

s 
12.41 

75-9 

•33 

0.3 

.28 

2.0 

0     »  0-9^ 

.     ^  I.I 

.28 

0  1.6 

.30 

X.O 

10.6 

21.01 

41.2 

47.02 

44.3 

58.78     l^ 

67.6 

46.41 

52.8 

12.71 

74.9. 

20.6 

21.30 

.S9 

0.0 
41.2 

47.26 

^    47-3^^ 

„  0.80 
59-58     ,^ 

^         ^•7 
69.3 

46.66    *'^ 

1.3 
51-5, 

12.98 

.27 

0.7 
74.2 

30.6 

21.54 

0.5 
41-7     p 

47.46 

.20 ,           2.9 
50.2 

0.66 
60.24 

2.2 

7^-5     ^ 

46.86    •** 

X.I 
50.4       „ 

I3^2I 

•23 

73.8  °-^ 

.18 

0.8 

^ 

.14 

3.9 

0'49 

2.6 

.x6 

^  0.8 

.18 

0.1 

Feb.    9«6 

21.72 

42.5 

47.60 

53-^     0 

60.73 

74.1     „ 

47.02 

49.6 

13-39 

73.7 

.la 

I.I 

.09 

2.8 

0.32 

2.8 

.11 

0.5 

.13 

0.3 

19.5 

21.84 

43.6 

47.69 

55-9    ^ 

61.05 

76.9 

47-13       . 

49.1 

13-52 

74-0     ^ 

29.5 

21.91 

.07 

1.4 
45-0 

47-73 

.04 

58.5 

61.18  "-'^ 

3.0 
79.9 

.06 
47-19 

48.8  °-* 

13.60 

.08 

,  0.6 
74-6    „ 

Mar.  10.5 

21.92 

.01 

1  46.5 

47-72 

.01  ;    _        2.4 
1  60.9 

0.06 
61.12 

82.9^" 

.01 
47-20 

0      o-i 

48.7 

13.62 

.02 

0.8 
75.4 

20.4 

21.87 

.05 

48.2  ''I 

47.67 

.05 

^       2.0 
62.9 

60.89  °-*' 

85.9  '" 

.03 
47-17     ^ 

48.9 

13.60 

.02 

'        1.0 
76.4 

30-4 

21.78 

.09 

49.8  '• 

47.58 

.09  1    .          I.B 
,  64.7 

6a5i"'' 

88.6^7 

.06 
47.11 

0.4 
49-3 

13.54 

.06 

X.I 

77-5 

.12 

1.6 

.13  j                 1.4 

0.52 

a.5 

.09 

0.5 

.09 

X.I 

Apr.    9-4 

21.66 

51.4 

47.46 

;  66.1 

59.99        ^ 

91.1 

47.02 

49.8     ^ 

13-45 

78.6 

.16 

^•5 

.14  ^    I.I 

^   0.63 

2.0 

.11 

0.6 

.XX 

«   1.2 

19.4 

21.50 

52.9 

47-32 

67.2 

59.  .0 

93.1     ^ 

46.91 

50.4     ^ 

13-34 

79.8 

29-3 

21.33 

.17 

1.3 
54-2 

47-17 

<    °7-9 

58.65  °'^ 

1.6 
94.7 

46.79 

0.6 
51.0 

13.21 

.13 

80.9 

May    9.3 

21.15 

.x8 

I.X 

55-3     „ 

47.01 

1   68.3 

0       0.76 
57.89        \ 

95-8     ^ 

46.66 

0.7 
51.7 

13.07 

.14 

1.0   1 
81.9 

19-3 

20.97 

.x8 

-     0.8 
56.1      • 

46.84 

1   68.3 

0.78 

57-11 

0.6 
96.4 

4=           .»3 
46.53 

0.7 
52.4     ^ 

12.92 

.15 

_            0.8 
82.7 

.17 

0.5 

.16               0.3 

0.77 

0.0 

.12 

0.6 

.14 

0.7 

29-3 

20.80 

56.6 

46.68 

,   68.0 

56.34 

96.4 

46.41 

53.0     ^ 

12.78 

83.4       ^ 

June  8.2 

20.64 

.16 

56.8  ^* 

46.52 

.16,    -        0.7 
67.3 

55.60      "^ 

«  0.6 
95.8 

.12 
46.29 

-  0.6 
53-6 

12.65 

.»3 

«        0.6 
84.0 

18.2 

20.50 

.14 

56.8 

46.38 

.14 

^-     1.0 
66.3 

a69 
54-91     , 

I.I 
94.7 

46.19 

0.6 
54-2 

12.53 

.12 

84.3 

28.2 

20.38 

.12 

56.4  : 

46.25 

.13 

£         '-3 
65.0     \ 

0.61 
54.30 

1.5 
93.2^ 

46.10 

0.5 
54-7 

12.43 

.10 

84.5 

July    8.1 

20.28 

.10 

55.8 

46.14 

.11 

-         1.6 
63.4 

0.S3 
53-77 

3.0 
91.2 

.08 
46.02 

0.S 
55-2 

12.34 

.09 

84.4 

.07 

0.9 

.09 

1.7 

0.42 

a.4 

.05 

0.4 

.06 

0.2 

18. 1 

20.21 

54-9 

46.05 

^ 

61.7 

53-35 

88.8 

45-97    _ 

55.6 

12.28 

84.2 

28.1 

20.17 

.04 

53-8 

45-99 

.06 

59.8  '•» 

0.31 
53.04 

86.1  '-7 

.03 
45-94    „, 

55.8 

12.23 

.05 

83-8": 

Aug.   7.1 

20.16 

.01 

1*4 
52.4 

45.95 

.04 

2.x 
57.7 

„    0.19 
52.85 

83.1  ^" 

.ox 
45-93    _ 

0.1 
55-9 

12.21 

.02 

_         0.6 

83-2   „ 

f% 

.02 

'•5 

.01 

2.0 

0  o^o? 

0  3.3 

.02 

0.0 

.01 

0       0.8 

17.0 

20.x  8 

50.9     „ 

45-94 

55.7 

52.78 

79-8 

45-95 

55.9 

12.22 

82.4 

.06 

1.8 

.03 

2.0 

0    0.05 

^     3.3 

.04 

0  0.1 

.03 

0       '.0 

27.0 

20.24 

49.1 

45.97 

53-7 

52.83 

76.5 

45-99 

55.8 

12.25 

81.4 

.09 

1.9 

.07 

1.9 

0.X9 

3.5 

.07 

0.4 

.07 

1.2 

Sept.  6.0 

20.33 

-♦7-2  ^  , 

46.04 

51.8 

53,02 

73.0^ 

46.06 

55-4 

12.32 

80.2 

16.0 

20.46 

•13 

2.x 

45-1 

46.14 

.10 

5CX  '•' 

0.32 
53^34 

69.6  ^** 

46.16 

0.5 
54-9    « 

12.42 

.10 

78.8  '•* 

25.9 

20.63 

.17 

2.2 
42.9 

46.28 

.14 

48.7  '•' 

0.45 
53.79 

66.2  ^'* 

^             .14 
46.30 

a8 
54-1 

12.55 

.»3 

1.6 

77.2 

Oct.    5.9 

20.84 

.21 

3.2 

46.47 

.19            ^  I.I 

^  0-57 
54.36     ^ 

^       3.3 
62.0 

^^-^^  •;: 

1.0 
53.1 

12.72 

.17 

1.7 

75.5 

15.9 

21.08 

'M 

38.4  ^J 

46.70 

.23             0.6 
A    47-0 

0.69 

55-05  z 

rt  3.x 
59.8     „ 

46.67   , 

51.8  "^ 

12,93 

.21 

73.6 

.29 

3.3 

.26                     O.X 

0.80 

2.8 

■ 

.24 

1.4 

.•84 

3.0 

25.8 

21.37 

36.1 

46.96 

46.9 

55.85 

57.0 

46.91 

50.4     , 

13-17 

71.6 

Nov.   4.8 

21.69 

.3a 

2.2 

33.9 

47-26 

,^7.« 

_       0.90 

56.75 

54.6 

47.18  "^ 

48-7     ' 

13-44 

.«7 

_    _  2.0 
69.6 

14.8 

22.04 

•35 

0  «•* 
31.8 

47.58 

•'"    48.0  *"• 

0.97 

57.72 

V,   2.0 
52.6 

.29 
47-47     „ 

46-9 

13-75 

.31 

/       3.x 
67.5 

24.8 

22.41 

•37 

X.9 
29.9 

47-93 

.35 

1.3 

49-3     „ 

58.76  '"^ 

i.S 

5I.I 

«    .3* 
47-78     ,, 

x.9 
45-0     ^ 

14.08 

.33 

-           S.O 

65.5 

Dec.    4-7 

22.79 

.38 

.0 

28.2  "^ 

48.27 

.34 

1.8 
51.1 

59.83  "^^ 

1.0 

50.1 

0           -3* 
48.10 

x.9 
43-1 

14.42 

.34 

63.6  "-J 

.38 

X.3 

.35 

3.3 

1.07 

0.4 

.33 

1.9 

•34 

x.8 

X4.7 

23.17 

^0 

26.9 

48.62 

53.3 

60.90 

49.7 

48.43      , 

41-2     - 

14-76 

61.8 

24.7 

23-55 

.38 

I.O 

25-9    ^ 

48.95 

•33 

55-8  '' 

^         1.05 

61.95   ^ 

as 
49.9     „ 

«           .31 

48.74 

1.8 
39-4     ^ 

i5»io 

.34 

60.3 

•33 

0.6 

.30 

0     *-7 

0.98 

0.8 

.30 

i-? 

.33 

1.9 

34-7 

23.90 

253 

49.25 

58.5 

62.93 

50.7 

1 

49.04 

37-7 

15-42 

59.1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  ay 
I0.6 

20.6 

30.6 
Feb.    9.6 

19-5 
29.5 

Mar.  Z0.5 

20.5 

3o«4 

Apr.  9.4 
19.4 

29-3 

May    9-3 

19-3 

29-3 
June  8.2 
18.2 
28.2 
July    8.2 

18. 1 
28.1 

Aug.  7-1 
17.0 
27.0 

Sept.  6.0 
16.0 

25-9 
Oct.     5.9 

15-9 

25-9 

Nov.   4.8 

14.8 

24.8 

Dec.    4*7 

14.7 
24.7 

34-7 


^Argtls. 


RiKht 
Ascension. 


Declina- 
tion 
South. 


h     m 
10  41 


8 
22.42 

22.84 

23.20 

23-49 
23.70 

23-83 
23.88 

23.86 

23-77 
23.62 

23.42 
23.18 
22.90 

22.59 
22.27 

21.94 
21.61 

21.29 

20.99 

20.71 

20.46 
20.25 
20.09 

19.99 
19.95 

19.98 
20.08 
20.25 
20.50 
20.81 

21.19 
21.63 
22.11 
22.62 

23.14 

23.65 
24.14 
24.58 


•4a 

.36 
.29 

.31 

.13 

.05 
.oa 
.09 

•  15 

.ao 

.84 
.38 

.31 
•32 

.33 

.33 
.3a 
.30 
.28 

.25 

.21 

.16 
.10 
.04 
.03 

.10 

•17 
.25 
.31 

.38 

•44 
.48 

.51 
.53 
.51 

•49 
-44 


-5910 


H 


I 


35-9 

38.9 
42.2 

45-7 
49.3 


3.0 
9-3 

3-S 
3.6 

3-7 


53-0 
56.7 

60.2 

63.4 

66.4 

69.0 

71.3 
73-2 
74.6 

75-4 

75-8 
75-7 

75.1 
74.0 

72.5 

70.6 
68.3 
65.7 
62.9 
60.0 


3.7 
3-S 

3.0 
3.6 


2.3 

1.9 

x-4 
a8 

0.4 


ax 
0.6 


x.x 


X.5 
1.9 


2.3 

2.6 
2.8 
2.9 
2.9 


57-1 

54-3 
51.8 

49-5 
47.6 

46-3 

45-5 

45.3 
45.8 

46.9 

48.6 
50.8 

53.4 


2.8 
2.5 
a.3 
1.9 

1.3 


0.8 


0.2 


0.5 


I.I 


1-7 


2.2 

2.6 


/Leonis. 


Right        Declina* 
Ascension.  '       tion 
North. 


h     m 
1044 


s 

3-33 
3.62 

3.88 

4.10 

4-27 

4.40 

4-47 
4.50 

4-49 
4-45 

4-37 

4-27 
4.16 

4.03 
3-91 

3.78 
3.66 

3-55 
3-46 
3.38 

3-31 
3.27 

3.24 
3.24 

3.27 

3-32 

3-41 

3-53 

3-69 
3.88 

4.10 

4-36 
4.65 

4.96 

5.28 

5.61 

5-93 
6.23 


.29 
.26 
.22 
.17 
.13 

.07 
.03 
.ox 

.04 
.08 

.10 

.zx 

.13 

.12 
.13 

•  X2 

•  II 

.09 
.08 
.07 

.04 
.03 
.00 

■03 
.05 

.09 
.12 
.16 
.19 
.22 

.26 
.29 

.31 
.3a 

•  33 

•  3a 
.30 


+  11      2 
63.4 


61.8 
60.4 

59.4 
58.6 

58.1 

57^9 

57-9 
58.1 

58.6 


X.6 

1-4 
i.o 
0.8 
0.5 


0.2 
0.0 


0.2 


0.5 
0.6 


59.2 
59.8 
60.5 
61.3 
62.0 


0.6 
0.7 
0.8 

0.7 
0.7 


62.7 

63-4 
64.0 

64.5 
64.9 

65.2 
65.4 
65.4 

65.3 
65.1 

64.6 
64.0 
63.1 
62.0 
60.6 


59.1 

57-4 
55-6 

53.6 
51-6 


0.7 
0.6 

o-S 
0.4 

0.3 


o.a 
0.0 


O.X 


a2 


0.3 


0.6 
0.9 


I.I 


1.4 


1.7 
X.8 


2.0 


2.0 


1.9 


49-7 
47.8 

46.1 


1.9 
^'7 


^  Chamaeleontis. 


Right      ;  Declina- 
Ascension. '       tion 
Simth. 


h     m 
1044 

s 
60.41 

61.46  '"' 
^  ^  0.88 
62.34 

63.02 

A  0.48 

^3-50  ^„ 
0.27 


-80 


63.77 
63.83 
63.68 

63-34 
62.82 


0.06 
0.15 

0.34 
0.52 
0.68 


62.14 
61.32 
60.39 

59.36 
58.26 


0.82 
0.93 
1.03 


1. 10 


X.15 


57." 

55.95 
54.80 

53.69 
52.65 


1.16 
1.15 


1. 1 1 


1.04 
0.94 


5^-71 
50.90 

50.25 

49-77 

49-50 


49-44 
49.61 

50.00 

50.62 

51-44 


0.81 
0.65 
0.48 
0.27 
0.06 


0.17 
C.39 
0.62 
0.82 


52.44 

53.59 

54.85 
56.17 

57.52 

58.83 
60.07 
61.20 


i.oo 


X.15 
1.26 
1.32 
1.35 
1.31 


1.24 
1. 13 


47.8 

50.5 
53^6 

57-1 
60.8 


2.7 

3-1 

3-5 

3-7 
3.8 


64.6 
68.5 

72-3 
76.0 

79-4 

82.6 

85.4 
87.8 

89.8 

91.2 


92.1 

92.5 
92.3 
91.6 

90.3 


3*9 
3.8 
3.7 
3.4 
3.a 


3.8 
a.4 


2.0 


».4 
0.9 


0.4 
0.2 


o.: 


1.3 

1.7 


88.6 
86.4 
83.8 
81.0 

77^9 

74.8 
71.7 
68.7 

65.9 
63.5 


2.2 

2.6 

2.8 

3.1 

3-1 


3.1 
3.0 

2.8 

a-4 
1.9 


61.6 
60.3 

59.5 

59.4 
60.0 


1.3 

0.8 

0.1 
0.6 


1.2 


61.2 
63.0 
65.4 


1.8 

a.4 


46  Leonis  Minoris. 


Right 
Ascension. 


h     m 
1047 


s 
57.11 

57-45 

57.75 
58.01 

58.21 

58.36 

58.46 

58.50 
58.48 

58.42 

58-33 
58.20 

58.05 

57.89 

57.73 

57-57 

57-41 
57-26 

57.14 
57.03 

56.94 
56.88 

56.84 

56.83 
56.86 

56.92 
57.01 

57.14 
57.32 

57-53 

57-79 
58.08 

58.40 

58.75 
59.12 

59-50 
59.87 
60.23 


-34 
.30 
.26 

•30 

.15 

•  XO 

.04 
.02 

.06 
.09 

.X3 
•15 

.x6 
.16 
.z6 

•  16 

.15 

.12 

.IX 

.09 

.06 
.04 
.ox 

.03 
.06 


Declina- 
tion 
North. 


+34  43 


42.5 
41.8 

41-5 
41.7 

42.2 


0.7 
0.3 
0.2 

0-5 
0.9 


43-1 
44.3 
45.7 
47-3 
48-9 

5a  6 
52.1 
53.5 
54-7 
55.7 

56.5 

56.9 
57.1 
57-0 
56.6 


X.2 


X.4 
x.6 
x.6 

1-7 


1.5 

1.4 


1.2 


x.o 
0.8 


0.4 

0.2 


O.Z 


Groombridge  1706. 


Right 
Ascension. 


0.4 
0.7 


55-9 
55.0 
53-8 
52.4 
50.8 


0.9 
1.2 

1.4 
x.6 

1.9 


48.9 
.09        ^      2.0 

46.9 

"'    44-8"' 
.18,  ^^    2.3 

I  42-5 
.21  ;  2.4 

'  40.1 
•26  2.4 


.29 

•3a 

-35 

.37 
.38 

.37 
.36 


37-7 

35-4 

33-1 

30.9 
29.0 


2.3 
2.3 


2.2 


1.9 
1.6 


27-4 
26.x 

25.2 


1-3 
0.9 


h     m 
10  52 


17.49 
18.60 

19.59 
20.44 

21. IZ 


X.IX 


0.99 
0.85 
0.67 

0.47 


Declina- 
tion 
North. 


+7816 


43.0 

43-9 

45.4 

47-4 
49.8 


21.58 
21.84 
21.88 
21.72 

21.37 

20.84 
20.17 
19.38 
18.51 
17.60 


0.26 
0.04 
o.x6 

0.35 
0.53 


0.67 

0.79 
0.87 
0.91 
0.92 


16.68 

0.9X 
15.77  ' 

0.87; 
14.90  ' 

^^    0.80 

14.10        ; 
0.71 

13.39    . 
0.61 


12.78 
12.29 

".93 
II. 71 

11.64 


11.72 

11-95 
12.33 

12.87 
13.56 


0.23 
0.38 

0.54 
0.69 

0.83 


14.39 

15.34 
16.40 

17.56 

18.77 


0.95 
X.06 

X.16 


X.21 


X.23 


20.00 

21.22 
22.39 


x.2a 
X.X7 


0.9 
1.5 


2.0 


a.4 

2.8 


52.6 

55.6 
58.7 
61.7 
64.6 

67.3 
69.6 

71-5 
72-9 
73-7 


3.0 

3.1 
3.0 

2.9 

a.7 


2.3 
1.9 

1-4 
0.8 

0.3 


0.49 
a  36 
0.22  I 
0.07 
0.08 


74-0 

73.7 

72.9 
71.6 

69.8 

67.5 

64.9 
62.0 

58.8 
55.4 

51.8 
48.2 

44-7 
41.2 

37-9 


0.3 
0.8 

1.3 
1.8 

2-3 


2.6 
2.9 
3.2 

3.4 
3.6 


3.6 
3.5 
3.5 
3-3 
3.0 


34-9 
32.1 
29.8 
28.0 
26.7 

26.0 
25.9 
26.4 


2.8 

2-3 

x.8 

X.3 
0-7 


O.X 


0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9-6 

19-5 

29.5 

Mar.  10. 5 

20.5 

30-4 

Apr.  9*4 
19.4 
29.4 

May  9*3 
19.3 

29-3 

June   8.2 

18.2 

28.2 

July    8.2 

18. 1 
28.1 

Aug.  7«i 
17. 1 
27.0 

Sept.  6.0 
16.0 
25,9 

Oct.  5«9 
15-9 

25«9 

Nov.   4-8 

14.8 

24.8 

Dec.    4*8 

14-7 
24.7 

34-7 


a  Ursse  Majoris. 


Right 
Ascension. 


h     m 
^057 

s 
48.68 

49.23 
49.72 
50.14 

50.47 


50.72 
50.88 

50.93 
50.90 

50.78 

50.59 

50.33 
50.03 

49.70 
49.35 

49.00 
48.65 
48.32 
48.02 

47.75 

47.52 

47.34 
47.21 

47.14 
47.13 

47.18 
47.29 

47.47 
47.72 

48.04 

• 

48.43 
48.87 

49.37 
49.92 

50,50 


.55 
•49 
.43 

.33 
.35 


Declina- 
tion 
North. 


+6215 


I 


.16 

.05 
.03 

.12 
.19 

.36 
.30 
.33 
.35 
.35 

.35  I 
.33' 

.30! 

•a? 
.a3 

.18 

.13 
.07 
.ox 
.05 

.11 
.18 

•as 
.3a 

.39 

.44 
.50 

.55 
.58 
.59 


49.7 
50.0 

50.9 
52.3 
54.1 

56.3 
58.8 

61.5 

64.2 

66.9 

69.4 
71.6 

73.5 

75.1 
76.2 

76.8 
76.9 
76.5 

75.7 
74.5 

72.8 

70.7 
68.3 

65.7 

62.8 


0.3 
0.9 

1-4 
1.8 


2.2 


a.5 

2.7 

a.7 
a.7 
a.5 


2.2 


X.9 
1.6 


1.7 


0.6 


0.1 


0.4 
0.8 

X.2 

1.7 


2.x 


ri  Octantis. 


Right 
Ascension. 


2.4 

2.6 

2.9 
3.1 


59.7 
56.5 
53.2 

50.0 
46.8 


3.2 

3.3 
3.2 
3.2 
3.1 


43-7 
40.9 

38.4 
36.3 
34.6 


2.8 
a.5 


2.1 


1.7 


X.I 


51.09        I  33-5^, 

51.68   •":  32.8°-'' 

•57  I         «  0.0 

52.25       ;  32.8 


h      m 
1059 


s 

71.13 
72.91 

74-44 
75.67 
76.57 


77.13 

77.35 

77.23 
76.78 

76.03 


75.00 

73.72 
72.21 

70.53 
68.70 

66.77 
64.79 
62.80 
60.85 
59.00 


1.78 

1.53 
X.23 
0.90 
0.56 


0.22 


O.X2 
0.45 
0.75 
1.03 


1.28 

X.5I 

X.68 
1.83 

1.93 


X.98 
1.99 

1.95 
1.85 
1.70 


57.30 
55-79 
54.54 
53.58 
52.95 


X.51 
1.25 
0.96 
0.63 
0.27 


52.68 

52.79 
53.29 
54.17 
55.40 


0.1X 


0.50 
0.88 
1.23 
1.53 


Declina- 
tion 
South. 


-84  4 


58.76  '•" 

60.78        I 

2.X4 

62.92 

2.20 1 

65.12 

2.17 


23-3 

25.8 

28.7 
32.0 

35.6 


67.29 
69.36 
71.26 


2.07 
X.90 


a.5 

2.9 

3.3 
3.6 

3.7 


39.3 
43.2 
47.0 
50.8 

54.4 


3.9 

3.8 

3.8 
3.6 
3.3 


57.7 
60.8 

63.4 
65.6 

67.4 

68.6 
69.3 

69.4 
68.9 

67.9 

66.4 

64.5 
62.1 

59-4 
56.4 


3.1 
3.6 
2.2 

X.8 


1.2 


0.7 
0.1 

0.5 
i.o 

1.5 


/■'*  Leonis. 
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Ascension 


1.9 

a.4 
2.7 
3.0 
3.a 


53.2 
50.1 
47.0 
44.1 
41.6 


3.x 
3.x 
2.9 

a.5 

2.3 


39-4 
37.8 

36.8 

36.4 
36.6 


1.6 


1.0 


0.4 
0.3 
0.9 


37.5 

39.1 
41.2 


Z.6 


3.x 


h     m 
II     2 


s 
1.02 

I.31 

1.57 
1.80 

Z.98 

2.12 
2.21 
2.26 
2.26 
2.23 

2.17 
2.09 
1.99 

1.88 
1.76 

Z.64 
1.52 
1.41 

1.31 
1.22 

1.15 
1.09 
1.05 

X.03 
1.04 

1.07 

1.13 
1.23 
1-37 
1.54 

1-75 
1.99 

2.27 

2.57 

2.88 

3.21 

3.5a 

3.83 
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.36 
.23 
.18 

.14 

.09 
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.00 

.03 
.06 

.08 
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.11 

.X2 
.12 

.X3 

.11 
.10 

.09 
.07 

.06 
.04 
.02 
.01 
.03 
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.30 
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North. 


4.  228 
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29.8 
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26.5 
25.2 


1.9 
1.8 

1.5 
1.3 
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24.1 

23.3 

22.8 
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22.5 
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0.5 


0.2 


0.1 


0.2 
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23.0 

23-4 
23.9 
24.5 


0.3 

0.4 

0.5 
0.6 

0.7 


25.2 

25.9 
26.6 

27.3 
27.9 

28.6 
29.1 
29.6 

30.0 
30.2 


0.7 
0.7 
0.7 
0.6 
0.7 


V'  Ursae  Majoris. 
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0.5 
0.5 
0.4 
0.2 
0.0 


30.2 
30.0 
29.6 
29.0 
28.1 


a2 


0.4 
0.6 
0.9 


1.2 


26.9 

25.5 
23.8 

22.0 


1.4 

1.7 
1.8 


20.0 


2.0 


2.Z 


17.9 
15.9 

13.9 


2.0 
2.0 


h 

II 
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6.38 

6.77 
7.12 

7.43 
7.68 

7.87 
7.99 
8.05 
8.05 
8.00 

7.90 
7.76 

7.59 
7.40 
7.20 

7.00 
6.80 
6.61 
6.44 
6.29 

6.16 
6.06 
5.98 

5.94 
5.94 

5.98 
6.06 
6.19 
6.36 
6.58 

6.84 

7.15 

7.51 
7.89 

8.30 

8.72 
9.14 

9.55 


in 

4 
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tion 
North. 


+45 


o 


.39 

•3S 

.31 

•as 
.19 

.12 
.06 
.00 

.05 
.10 

•X4 

.X7 
.X9 
.20 
.20 

.20 
.19 
.17 
.15 
.13 

.10 
.08 
.04 
•00 

.04 

.08 
.13 
.17  i 

I 

.22  I 

.26, 

.3X  I 

.36 

.38 

.4X 

.4a 

•4a 
.41 


53.3 
52.8 

52.9 
53.5 
54.5 


0.5 

O.X 

0.6 


I.o 


X.4 


55.9 
57.6 

59.5 
61.6 

63.7 

65.8 
67.8 
69.6 
71.0 
72.2 


X.7 
i.g 

2.x 
3.x 


3.x 


3.0 
1.8 

X.4 
X.3 

a9 


73.1 
73.6 

73.7 

73.4 
72.7 

71.8 

70.4 
68.8 

66.9 

64.8 


0.5 
ax 

0.3 

0.7 

0.9 


J  Leonis. 


1.4 
1.6 
1.9 

3.x 
3.4 


62.4 

59-9 
57.2 

54.5 
51.7 

48.9 
46.2 

43.7 
41.4 

39.4 

37.8 
36.6 

35-9 


9.5 

a.7 
3.8 
2.8 


a.7 
2.5 
a.  3 
2.0 
X.6 
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0.7 
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Ascension. 
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s 
0.63 

0.94 

1.23 

1.48 

1.68 


1.84 

1.95 
2.01 

2.02 

2.00 

1.94 
1.85 
1.74 
1.62 
1.49 

1.36 
1.23 

I. II 
1. 00 
0.90 

0.81 

0.75 
0.70 

0.68 

0.68 

0.71 

a  77 
0.87 
1. 01 

1. 18 

1.40 
1.65 

1.93 
2.24 

2.57 

2.91 

3.25 
3.58 


•31 
•39 
.35 

.30 

.x6 


-f2I      2 

m 
48.5 
47.1 
46.1 

45.5 
45.2 


1.4 
1.0 
a6 
0.3 
0.0 


•  XX  ' 

.06  I 

1 

.01 

I 
.02 


.06 
.09 

.IX 
.12 
•13 
.13 

.X3 

•  X2 
.XI 

.xo 

.0, 

.06 

'05 

.02 

.00 

.03 
.06 

•xo 

.14 

.»7 
.22 

.as 

.28 

.31 
.33 
.34 

'34 
.33 


45.2 

45.5 
46.2 

47.0 

48.0 


0.3 

0.7 
0.8 


I.o 


x.x 


49.1 
50.3 
51.4 
52.5 
53.5 


x.2 


I.I 


X.x 


I.o 


0.8  I 


I 


54.3 
55.0 

55.5 


I  55.9 

56.1 


0.7 
0.5 

0.4 1 

0.2 


O.X 


56.0 

55.8  "'  ' 

0.5 

55.3       ^ 
0.6 

n  0.9 
x.o 


52.8 

51-5 
50.0 

48.3 

46.5 


x.3 

X.5 

»-7 
1.8 


2.0 


44.5 

42.4 
40.2 

38.0 

35-9 


3.x 


2.2 


3.2 
3.1 


2.0 


33.9 
32.1 
30.6 


1.8  I 
x.5 
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APPARENT  PUiCES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

JBootis. 

^  Librae. 

>*  Ursae  Minoris. 

^» 

Boctis. 

p  Octantts. 

M«ui 

Solar 
Dale 



1 

Right 

Declina- 

Ricbt 

Declina- 

Rigfa 

t 

DeeUna- 

RilKbt 

Declina- 

Right 

Declina- 

Ate«nsion. 

tion      1  Ateension. 

tion 

AtcenaioxL 

tion 

AscenaioxL 

tion 

AscensioxL 

tion 

h 

m 

North. 

l_ 

m 

South. 

Sorth. 

m 

North. 

&Ftf/A. 

e       * 

b 

•       » 

h 

m 

e         * 

b 

•      t 

h     ID 

e         f 

15  II 

+3340 

15  II 

-  9    I 

15  20 

4-72  10 

15  20 

+3742 

15  20 

-84   8 

Jan.    0.9 

8 
36.68 

18.8 

• 
49.64 

• 
36.0 

8' 
48.37 

24.4 

8 
50.42 

at 

45-8  ^  , 

8 

59-59  ^_ 

23-7 

10.8 

36.99 

.3« 

-        3.6 
16.2 

49.94 

.30 

37-6    ^ 

48.98 

.6x 

a.  7 
21.7 

50.73 

.3X 

a.7 
43.1 

3.80 

^^•79^  ^ 

x.3 

22.4 

20.8 

37-32 

.33 

3.3 
13.9      ^ 

50.25 

•3X 

1.6 
39-2     - 

49.67 

.69 

3.8 
19.5     ^ 

51.06 

.33 

«  a.3 
40.8 

''^•'s  T. 

0.7 
21.7 

30.8 

37.66 

.34 

1.9 
12.0 

50.56 

•3X 

40.8  ;•' 

50.42 

.73 

1.6 
17.9 

51.41 

•3S 

38.9  ••' 

66.61  *•♦* 

-  0.1 
21.6 

Feb.   9.8 

38.01 

.35 

1.3 

10.7 

50.87 

•Sx 

42.3  '*' 

51.19 

'77 

0.9 
17.0 

51.77 

.36 

1.4 
37-5    « 

'^'^  T. 

0.4 
22.0 

•33 

0.8 

.30 

X.3 

.78 

0.3 

.34 

0.8 

3.47 

I.O 

19.7 

38.34 

9-9    . 

51.17 

^A 

43-6, 

51-97 

z6.8 

52.  n 

3^7^, 

7^-58  , , 

23.0 

€%      ^ 

.31 

0.8 

•i8 

X.X 

-75 

0.4 

.33 

£          0.2 

3.39 

1.4 

29.7 

38.65 

9-7^ 

51-45 

44-7    ^ 

52.72 

17.2 

52.44 

36.5^ 

73-97  .  ,. 

24.4 

Mar.10.7 

38.94 

.99 

0.4 
10.  z 

51.72 

-a7 

45-6"' 

53.42 

.70 

18.3 

52.75 

.3x 

36.9"^ 

^        ^as 

76.22 

26.3 

20.6 

39-21 

-a? 

a9 
II.o 

51.96 

.«4 

46.3"' 

54-05 

•63 

1.7 
20.0 

53.03 

.38 

1.0 

37-9 

*.07 
78.29     ^ 

A      a.3 
28.5 

.33 

1*3 

•at 

\,  0  0^5 

-54 

3.3 

•34 

X.4 

0           X.86 

3.6 

30.6 

39-44 

12.3 

52.17 

^ 

46.8 

54-59 

22.2 

53.27 

39-3 

80.15 

3I.I 

.19 

1-7 

.18 

0.3 

•44 

^7 

.3X 

x.9 

X.60 

8.9 

Apr.  9.6 

39-63 

^ 

14.0 

52.35 

^ 

47.0 

55-03 

*4-9  ^  ^ 

53.48 

4^-2  ,  . 

^'•75  ,  „ 

34-0, 

19.6 

39-79 

•  x6 

_        3.x 

z6.i 

52.51 

.x6 

0.x 

47.1 

55-35 

-38 

27.8  '•' 

53-65 

.X7 

2.8 

43-4^ 

«  X.33 
83.08/^ 

37-1  ^-^ 

29.5 

39.91 

.13 

,8.4  "-^ 

52.64 

-13 

0.x 

47.0 

55-55 

.80 

3.  a 

31.0 

53-78 

-X3 

^5-8": 

0           X-03 

40.4  ;-^ 

|May   9-5 

39.99 

.08 

20.8** 

52.74 

.xo 

46.8 "' 

55.63 

.08 

3.  a 
34-2  ,  , 

53.87 

.09 

^■^  1 

84.81  °-^ 

«-7 !' 

1              ^        "^    ~ 

-04 

3.5 

_        f% 

.07 

£       0-4 

.04 

3.3 

.05 

—    ^7 

0       Q  0-37 

3*3 

19.5 

40.03 

23-3 

52.81 

46.4 

55-59 

37.4 

53-92 

5'-'  .< 

85.18 

47-0 

1 

.00 

a.4 

.05 

0.4 

.16 

3.x 

.01 

8.6 

* 

0.03 

3.3 

29-5 

40.03 

25.7 

52.86 

46.0 

55.43 

40.5 

53-93 

53-7,. 

^5-21  ^,„ 

50.3      , 

June  8.4 

40.00 

.03 

28.1  *•* 

52.87 

.ox 

0.5 
45-5 

55-16 

.27 

3.9 
43-4 

53.90 

.03 

5^*  r. 

0.30 

84.91   ; 

3-x 
53.4  ^  „ 

18.4 

39-94 

.06 

3.x 
3a  2 

52.85 

.oa 

0.5 
45-0     ^ 

54-80 

.36 

a.S 

45-9     . 

53.83 

.07 

5«-5  r 

^4-27  ^n 

8.8 

28.4 

39.84 

.10 

X.9 

52.81 

.04 

0.6 
44-4 

54-34 

.46 

A     a.3 
48.1     . 

53.73 

•  10 

•^s" 

0           0-95 

83-32 

«  «  a.6 
58.8 

i  July   8.3 

39.72 

.13 

.x6 

X.6 

52.74 

.07 
.xo 

0.5 

0.5 

53.81 

.53 
.60 

1.8 

4^^  X,3 

53.59 

.14 
.16 

_         1.8 
62.3 

x.4 

0  X.84 

82.08    ^ 
1.49 

-.       a.3 
61.1 
1.8 

i          18.3 

39-56 

35-o^ 

52.64 

43-4 

53.21 

5X-I     a 

53-43 

63-7 

80.59  _ 

62.9 

28.3 

39-39 

.17 

0.9 
35-9  ^  . 

52.52 

.13 

0-5 
42.9 

52.57 

.64 

a8 
51.9 

53-24 

.X9 

_            I.O 

^4-7  ^, 

0  «    X.70 

78-89  • 

^         x.3 
^4-2  ^0 

•  X9 

^      0-5 

.13 

0.S 

.68 

0.3 

.31 

-       0.6 

x.8s 

-       0.8 

Aug.   7-3 

39.20 

36.4 

52.39 

42.4 

51.89 

52.2 

53.03 

^5-3^, 

77-04 

65.0 

17.2 

38.99 

.31 

36.6 

52.24 

.15 

0.5 
41.9 

51.20 

.69 

0.3 
51-9    - 

52.81 

.33 

_           0.2 

^5-5  „, 

X.94 
75.10 

65.2 

27.2 

38.78 

.81 

36.3     ^ 

52.08 

.x6 

0.4 
41-5 

50.50 

.70 

0.8 
51.1 

52.58 

.83 

-       0.2 
65-3     , 

X.97 
73.13 

64.9 

, 

•30 

0.6 

.16 

0.3 

.68 

x.3 

.38 

0,7 

1.92 

0.9 

Sept.  6.2 

38.58 

35-7 

51.92 

41.2 

49.82 

49-8,  « 

52.36 

64.6 

71.21 

64.0 

16.2 

38.39 

.19 

_  X.X 

34.6 

51-77 

.15 

0.3 
40.9 

49.18 

.64 

x.8 
48.0 

52.14 

.33 
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63-5 

69.42  "^ 

62.5  "' 

26.1 

38.21 

.x8 

«-5 

33.1      „ 

51.64 

.13 

0.3 
40.7 

48.59 

.59 

a.3 
45-7  ^  ^ 

51-95 

.19 

62.0  "^ 

67.83  \l 

60.6  '•« 

Oct.    6.1 

38.07 

.«4 

X.8 
31-3 

51-54 

.10 

0.0 
40.7 

48.06 

.33 

3.7 
43-0 

51.79 

.16 

60.1  '-^ 

66.50  '-^^ 

5«-3  r: 

16.  t 

37-96 

.11 

3.3 
29.1 

51-47 

.07 

„  0.1 
40.8 

47-63 

.41 

3.0 
40.0 

51.66 

.X3 

57-8  W 

I.OO 

65.50 

55-^ 

.06 

a.  5 

.OS 

0.3 

.33 

3.4 

.08 

2.6 

0.68 

3.0 

26.0 
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26.6 

51-45 

41.I 

47-30 

36.6 

51.58 

55.2  ,  ^ 

64.88 

52-^  ,  „ 

Nov.    5-0 

37.89 

.ox 

a.7 
23.9 

51-47 

.02 

41.6 

47.08 

.33 

3-6 
33-0    ^ 

51.55 

.03 

2.9 
5*-3  ,  , 

^    ^    o.ax 
^4-67  ^,, 

£.    3.0 
49.6 

15*0 

37-93 

.04 

3.0 
20.9 

51-55 

.08 

0.7 

42.3 

46.99 

.09 

29.3  ^-^ 

51.58 

.03 

3.x 
49-2, 

64.89 

4.      3.x 
4^-5  ,  „ 
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Dec.   4*9 

38.03 
38.19 

.xo 
.16 

3.3 
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51.67 
51.84 

.13 
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I.O 

44-4 

47.04 
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.05 

.18 

3.9 

21.6 

51.66 
51.81 

.08 
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3.3 

42.6 
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3.0 
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40.7 

.31 

3.1 

.23 

1.4 
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3.6 
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3.3 
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14.9 

38.40 
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18.0 
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-as 
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47-99 
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as 
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3^-3  ,  . 
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.98 
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48.54 
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II.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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1.7 
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0.6 
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1.9 
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2.75 

^ 
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24.6 

10.35 

22.2 

47.21 
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52.4 

20.7 

3-03 

.28 

1.9 
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59.71 

.39 

0.1 
24-5 

10.64 

.29 

20.8  '•- 

47.65 

.44 

0.0 
24-3 
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50.7 

30.6 

3-27 
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54.63 

4^-4,^ 

20.85 

II.O 

24.8 

21.82 

.32 

36.8  ;•' 

14.17    •'' 

X.9 
19-3 

x.x8 
42.21 

Z.2 

2^-5     ^ 

54.96 

.33 

2.0 
43-4  ,  ^ 

21.25 

.40 

x.9 
9-^  ,. 

•33 

0  2'° 

•34 

2.2 

X.X9 

0.6 

-33 

£  ^* 

^ 

.40 

e.  '-5 

34-7 

22.15 

34.8 

14.51 

21.5 

43-40 

20.9 

55-29 

45.6 

21.65 

7.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ftf      - 

P  Chamaeleontis. 

6  Urss  Min.  (B.) 

V  Virginis. 

«« 

Crucis. 

fJ»  Corvi. 

Mean 
Solar 
Date. 

1 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion 

h    m 

South. 

North. 

South. 

South. 

South. 

0       « 

h 

m 

0      * 

h     m 

e         t 

h 

m 

0     • 

h 

m 

0      • 

12  12 

-7846 

12  I 

3 

+8813 

12.14 

-0    8 

12  21 

-6233 

12  24 

-1558 

Jan.     0.7 

8 
46.17 

25.2 

8 
67.0 

99 

35-3 

s 
59-85 

I.O 

8 
16.67 

ft 

43-5     a 

s 

54.07 

99 

46.5 

X.90 

^  0  '-6 

7.2 

0.0 

•3a 

2.0 

-57 

1.8 

-33 

o         a.a 

lay 

47-37 

26.8 

74.2 

35-3 

60.17 

3-0 

17.24 

45-3 

54-40 

48.7 

20.7 

48.48 

2.2 
29.0 

81.2 

7.0 

tL             0-7 
36.0 

<             -3° 
60.47 

1.9 

4-9     B 

17.77 

.53 

47.6 

54-71 

.31 

2.2 
50.9 

30-7 

1.00 
49-48     _ 

2.7 

31-7 

87.8 

6.6 

1-3 

37-3 

-c                 -27 
60.74 

_      1.8 
6.7 

18.26 

-49 

2.7 
50.3 

54-99 

.28 

2.2 

53-1 

Feb.    9.6 

0.87 
50-35^ 

3.0 
34-7 

93-6 

5.8 

1.9 
39-2 

60.98     '"^ 

a  ^  '-5 
0.2 

18.69 

.43 

3.1 
53-4 

55-24 

•25 

2.1 
55.2 

0.71 

3.4 

4.8 

2.3 

.20 

1.3 

.35 

3.3 

.22 

2.0 

19.6 

51-06 

38.1 

98.4 

41-5      a 

61.18 

9-5 

19.04 

A 

56.7 

55-46 

57-2     _ 

29.6 

^    0.54 
51.60 

3.6 
41.7 

102. 1 

3-7 

2.8 

44-3 

^            -'7 
61.35 

1.0 
10.5 

19.32 

.28 

60.1  '" 

55-63 

-17 

x.8 
59-0     ^ 

Mar.  10.5 

0.37 
51-97  ^. 

3-7 
45-4      a 

104.6 

a.5 

3.0 
47-3 

^            .12 

0.7 
11.2 

19-53 

.21 

63.6  '" 

55-76 

.13 

_     _  1.6 
60.6 

20.5 

0  °-" 

3.8 

49-2     „ 

105.8 

1.2 

3.2 
50.5 

•08 
61.55 

0.4 
11.6 

19.67 

•14 

67.0  '" 

55-85 

.09 

^         '-4 
62.0 

0.03 

3.8 

0.2 

3.2 

£            -04 

0  o-a 

.06 

3.4 

.06 

,       i.a 

30-5 

52.21 

53.0     . 

105.6 

53-7 

61.59 

II. 8 

19-73 

70.4 

55-91 

63.2 

0.14 

3.6 

1.5 

3-1 

.01 

0.0 

.01 

3.2 

.02 

0.9 

Apr.   9-5 

52-°7  ^  _ 

56.6 

104. 1 

56.8 

61.60 

11.8 

19.72 

73-6 

55-93 

^4-1     , 

19.4 

5'-78  ^  , 

60.0 

101.4 

2.7 

2.9 
59-7     ^ 

61.58 

.  0.2 
11.6 

19.65 

.07 

76.6  3-° 

55-92 

•ox 

64.8  °-7 

29.4 

0.43 
51-35      ^ 

£         3.x 
63-1       a 

97.6 

3.8 

_       2.6 
62.3 

£             -04 
61.54     ^ 

0.4 
II. 2 

19-52 

.13 

2-7 

79-3 

55-89 

.03 

^        0-5 
653 

0.56 

2.8 

4.8 

^       2.2 

^              n        .OO 

0.5 

.19 

«       24 

.06 

0.2 

May   9*4 
19.4 

50.11 

68.4  *•' 

92.8 
87.2 

5.6 

64.5 
66.2  '-^ 

61.48 
61.40 

10.7 

'  0.6 
10. 1 

19-33 
19.10 

.23 

81.7 

83.7   ^ 

55.83 
55.76 

.07 

^5-5  „, 
65.6°-' 

0.79 

2.0 

6.1 

I.I 

.09 

0.6 

.27 

1.6 

.09 

0.1 

29-3 

*9-32  „  . 

70.4 

81. 1 

^     _- 

67-3     ^ 

61.31 

9-5 

18.83 

85-3 

55-67 

65.5 

Tune   8.3 

48.45  "'^ 

«  *-4 
71.8 

74.6 

6.5 

68.0"^ 

_                 .10 

61.21 

8.8"^ 

18.53 

.30 

86.4 

55.56 

.11 

65.a  "' 

18.3 

47-5^  ""^ 

0  *-o 
72-8 

68.0 

6.6 

68.0 

_          .11 
61.10 

8.1°-^ 

18.20 

.33 

87.1  "^ 

55.45 

.11 

64.8  °-* 

28.2 

46.56  "•'! 

0.4 
73.2 

61.3 

6.7 

67.5 

^          .11 

60.99 

7-4"' 

17.85 

.35 

87.2 

55-34 

.11 

<             0.6 
64.2 

July    8.2 

0  °-98 

0.1 

0.7 

54-8 

6.5 
6.2 

60.4 
^  1.6 

60.88  '" 

.11 

6.7  "' 
0.6 

17.49 

.36 
.35 

86.9  °*^ 
^0.8 

55.22 

.12 
•  12 

^3-5  ^„ 
0.9 

18.2 

44.62 

72.4 

48.6 

64.8 

60.77 

6.1 

17.14 

86.1 

55- 10 

62.6 

28.2 

0.01 

^3-71  ^  « 

1.2 
71.2 

43-0 

5.6 

-       2.1 
62.7 

.    ^     .10 
60.67 

0.6 
5-5     ^ 

16.80 

.34 

^     ^  X.3 
84.8      ^ 

54.98 

.12 

_       0.9 
61.7 

Aug.    7-1 

0     **'84 

^           1.7 

38.0 

5.0 

60.2 

60.58  '"^ 

0.6 
4.9 

16.49 

.3X 

83.1 

54-87 

.XX 

_        1.0 
60.7 

^ 

0.73 

^       *•' 

4.3 

2.9 

_           .08 

0.4 

^1 

.28 

2.0 

.09 

1.0 

17.1 

42'^^«#;« 

67.4 

33-7 

57.3 

60.50 

4-5 

l6.2I 

81. 1 

54.78 

59-7 

27.1 

0.60 

41-54  „ 

^4-9  ,  a 

30.2 

3.5 

3.a 
54.1 

^         .06 
60.44 

0.3 
4.2 

15-98 

.23 

78.7 ': 

54-71 

.07 

58.7 

0.44 

2.8 

a.  5 

3.5 

.03 

ai 

•17 

2.6 

.05 

x.o 

Sept.  6.1 

4^-^°«.. 

62.1 

27.7 

^ 

50.6 

60.41 

4.1 

15.81 

76.1      „ 

54-66 

57-7     B 

16.0 

0    0-^5 

3.1 
59.0 

26.1 

1.6 

46.9 

60.40 

0.0 
4-1 

15.72 

.09 

2.8 

73-3 

54-64 

•02 

'      0.8 
56.9 

26.0 

40.80 

3.1 
55-9  ,  ^ 

25-5 

0.6 

«-^  ■ 

£            •°3 
60.43     ^ 

0.3 
4-4 

15-71 

.01 

^  a-7 
70.6 

54-65 

.01 

\     0.7 
56.2 

Oct.    6.0 

0.15 
4°-95  ^„ 

3.0 
52-9  ,  „ 

259 

0.4 

3.8 
39-4  ,  a 

60.49 

0.5 
4-9    a 

15.78 

.07 

^        *-7 
67.9 

54.70 

.05 

a  0.4 
55.8 

0.37 

2.9 

X.6 

^  3.8 

i=              -^o 

a8 

•17 

2-5 

.10 

^  0-2 

15-9 

^'•32^^^ 

5°-°  «  . 

27.5 

35-6  ,  , 

60.59 

5-7 

15-95 

w 

65-4 

54.80 

55.6 

0.57 

2.7 

2.5 

3.6 

.15 

1.0 

.26 

2.3 

.X5 

0.x 

25-9 

^^'^ « ,« 

47-3  ^  ^ 

30.0 

^    ^ 

32.0 

60.74 

6.7 

16.21 

63-1      0 

54-95 

55.7 

Nov.   4-9 

-    0.76 

42.65 

2.2 

45-1      a 

33-6 

3.6 

28.6  ^-^ 

60.93 

8.0  '-' 

16.55 

.34 

61.3 

55-14 

.19 

56.1    „ 

14.9 

43-58  ,  _ 

1.8 
43-3  ,  , 

38.2 

4.6 

3.1 
*5-5  ,  , 

^       ^    -23 
61. l6 

9.5     I 

16.97 

•42 

<          *-3 
60.0 

55-37 

.23 

•'.    0.8 
56.9 

24.8 

1.07 
44-65  ,  ,^ 

Z.2 

42-'«« 

43-6 

5.4 

2.6 
"•9  .  . 

61.42 

X.8 
"-3 

17.46 

•49 

0.8 

59-2 

55-64 

.27 

«        !•« 
58.0 

Dec.   4-8 

0     X.16 
45-S'  ,  ,, 

0w6 
4^-5  „„ 

49-7 

6.1 

2.2 
2a  7 

^            -30 
61.72 

1.9 
13.2 

18.01 

•55 

0.2 
59-0 

55-94 

.30 

1-4 

59.4 

1.23 

0.0 

6.8 

1.7 

-3t 

2.1 

•57 

0.3 

.32 

1-7 

14.8 

47-04  ,  ^ 

4^-5     . 

56.5 

'9-0  ,  « 

62.03      , 

I^3 

18.58 

f% 

59-3 

56.26 

61. 1 

24.8 

^«-^«   '^ 

0.6 

63-7 

7.2 

z8.o 

^               -32 
62.35 

2.x 

17.4 

19.16 

.58 

_        x.o 
60.3 

56.59 

•33 

63.0 

34-7 

1.22 
49.50 

1.3 
43-4 

71.0 

7-3 

17.6 

^     ^       -32 

62.67 

2.x 
19.5 

19-74 

•58 

61.8  "^1 

56.92 

•33 

65.1 
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Mean 
Solar 
Date. 


Jan.  0.7 
10.7 
20.7 

30-7 
Feb.    9'6 

19.6 

29.6 

Mar.  10.6 

20.5 

30-5 

Apr.  9-5 
19.4 
29.4 

May  9*4 
19.4 

29-3 

June   8' 3 

18.3 

28.3 

July    8.2 

18.2 
28.2 

Aug.  7-1 
17. 1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25-9 

Nov.   4*9 

14.9 

24.8 
Dec.    4-8 

•    14.8 
24.8 

34-7 


/?Canum  Venat. 


Right 
Ascension. 


h     m 
12  29 


8 
0.72 

I. II 

1.49 

1.84 

2.16 

2.43 
2.65 

2.82 

2.93 
2.99 

2.99 
2.95 

2.88 
2.77 
2.63 

2.47 
2.30 
2.12 

1-93 
1-75 

1-57 
1.40 

1.25 
i.ii 

i.oo 

0.92 
0.88 
0.88 
0.92 
1.02 

1. 16 

1.36 
1. 61 
1.91 
2.25 

2.62 
3-01 
3.41 


•39 

.38 

•35 
.3a 
.37 

.23 

-17 
.II 

.06 
.00 

.04 
.07 

.:i 

.14 
.16 

•17 
.18 
.19 
.18 
.x8 

.17 

•15 
.14 

.IX 

.08 

•04 
.00 
.04 
.10 

•14 

.30 
•25 

.30 

•34 
.37 

•39 
.40 


Declina- 
tion 
North, 


+4152 


30-9 
29.5 

28.7 

28.4 

28.6 


1.4 
0.8 

0.3 
0.3 
0.8 


29.4 
30.6 
32.2 

34*1 
36.2 

38^  5 
40.8 

43-0 

45-1 
47.0 

48.6 
49.9 
50.8 

5i«4 
51.6 


1.3 
1.6 
1.9 

2.x 

3.3 


3.3 
3.2 


3.x 


1.9 
X.6 


1.3 
0.9 
0.6 
0.2 
0.3 


51-3 
50.7 

49.7 
48.4 

46.7 


0.6 


x.o 


i«3 
1-7 


44-7 
42.4 

39.8 

37-0 
34.1 


2.0 


9.3 
2.6 
2.8 
3.9 
3.1 


P  Corvi. 


31.0 
27.9 
24.9 
21.9 
19.2 


3.1 
3.0 
3.0 
2.7 
^•5 


16.7 
14.6 
13-0 


Right 
Ascension. 


h     m 
12  29 


2.1 

x.6 


s 
20.90 

21.24 

21.56 

21.85 

22.11 

22.34 
22.52 
22.66 
22.76 
22.82 

22.85 
22.84 
22.81 

22.75 
22.68 

22.59 

22.48 
22.36 
22.24 

22.11 

21.98 
21.85 
21.73 
21.63 

21.54 

21.48 
21.46 
21.47 
21.52 
21.62 

21.76 

21.95 
22.19 

22.46 

22.77 

23.10 

23.45 
23.79 


.34 
.3a 
.29 
.26 
.23 

.x8 

.14 
.10 
.06 
.03 

.01 
.03 
.06 
.07 
.09 

•  IX 

.12 

.12 

.13 
.13 

.13 

•xa 

•10 
.09 
.06 

.02 

•ox 

.05 

•  10 

•14 
.19 

.84 

.27 

•31 
.33 

.35 
.34 


Declina- 
tion 
South. 


-2251 

*• 
49.6 
51.8 
54.0 

56.4 
58.7 

60.9 
63.0 
65.0 
66.8 
68.3 

69.6 
70.7 
71.6 
72.2 
72.6 

72.8 
72.7 

72.5 
72.0 

71.3 

70.4 
69.4 
68.2 
67.0 
65.7 

64.4 
63.2 
62.2 
61.3 
60.7 

60.4 
60.4 
60.8 
61.6 
62.8 

64.3 
66.1 

68.  z 


2.2 


2.2 


3.4 

a.  3 


2.2 


2.x 
2.0 

1.8 

1.5 
1.3 


I.I 


0.9 
0.6 
0.4 


0.2 


0.1 


0.2 


0.5 
0.7 
0.9 


I.O 
1.2 
1.2 
'.3 
X.3 


1.2 

x.o 

0.9 

0.6 
0.3 


0.0 
0.4 
0.8 

X.2 

X.5 


X.8 
2.0 


K  Draconis. 


Right 
Ascension. 


h     m 
12  29 


s 
21.72 

22.48 

23.21 

23.90 

24.52 

25.06 
25.48 

25.79 
25.98 

26.05 

26.00 
25.84 
25.58 
25.24 
24.83 

V 

24.37 
23.87 

23.35 
22.82 

22.30 

21.80 

21.34 
20.91 

20.54 

20.24 

20.00 
19.85 
19.79 
19.83 
19.97 

20.21 
20.56 
21.01 
21.55 
22.18 

22.87 
23.61 

24.37 


.76 

.73 
.69 
.62 

.54 

.42 

.31 
.19 
.07 
.05 

.x6 
.26 

.34 
.41 
.46 

.50 
.5a 

.53 
.5a 
.50 

.46 
.43 
.37 
.30 

•34 

.15 
.06 

.04 

.14 
.24 

•35 
.45 
•  54 

.63 
.69 

•74 
.76 


Declina- 
tion 
North. 


+7018 


43.8 
43.1 
43.1 
43.8 
45.0 

46.8 
49.1 
51.8 

54.7 
57.7 

60.8 

63.7 
66.5 

68.9 

71.0 

72.6 

73.7 

74.3 

74.4 
74.0 


0.7 
0.0 

0.7 

1.2 

X.8 


a.3 
2*7 
2.9 
3.0 
3-1 


a.9 
3.8 
2.4 
2.1 
1.6 


X.I 

0.6 


0.x 


0.4 
x.o 


73.0 
71.5 

69.6 
67.2 

64.5 

61.4 

58.1 
54.6 
50.9 
47.2 


1.5 
x.g 
2.4 
2.7 
3.« 


y  Virginis  (mean). 


3.3 
3^5 
3.7 
3.7 
3-7 


43^5 

39.9 

36.5 

33.4 
30.8 

28.6 
26.9 

25.8 


3.6 
3.4 
3.1 
2.6 


2.2 


1.7 
i.x 


Right 
Ascension. 


m 


h 
12  36 


47.83 
48.15 

48.46 

48.75 
49.00 

49.22 
49.40 

49.54 
49.64 

49.71 

49.74 
49.74 
49.72 
49.67 
49.60 

49.52 
49.43 

49.33 
49.22 
49.11 

48.99 
48.88 
48.78 
48.69 
48.61 

48.55 

48.52 

48.53 
48.57 

48.65 

48.77 
48.94 

49.15 
49.40 

49.69 

49.99 
50.31 
50.63 


.3a 

.31 
.29 

•as 
.22 

.18 
.14 
.10 
I07 
.03 

•00 
.02 
.05 
.07 
.08 

.09 
.10 
.11 
.11 
.12 

.IX 

.10 
.09 
.08 
.06 

.03 
.ox 

.04 

.08 

.12 

.17 

.ax 
•as 

.29 

.30 

.3a 

.3a 


Declina- 
tion 
South. 


-055 


22.3 
24.4 
26.3 
28.1 
29.6 


2.1 


1.9 
1.8 
1.5 

1-3 


30.9 
32.0 

32.7 
33.2 

33-5 


X.I 


0.7 
0.5 

0.3 


33.5 
33.3 
33-0 

32.5 
31.9 


0.0 


0.2 


0.3 
0.3 

0.6 
0.6 


31.3 
30.6 

29.9 

29.2 

28.5 

27.8 
27.2 
26.7 
26.3 

25.9 


0.7 
0.7 
0.7 
0.7 
0.7 


0.6 

0.5 

0.4 

0.4 


31  Comae  Berenices. 


0.1 


25.8 
25.8 
26.0 
26.4 
27.1 

28.  z 

29.3 
30.8 

32.5 
34-4 

36.4 

38.5 
40.6 


0.0 


o.a 


0.4 
0.7 


x.o 


1.2 
1.5 

1.7 

X.g 
8.0 


2.x 
a.x 


Right 
Ascension. 


h     ni 
1247 


s 
1.02 

1.37 
I.71 

2.03 

2.32 

2.58 

2.79 
2.95 
3.07 
3.15 

3.19 

3-19 

3.15 

3.09 
3.00 

2.90 
2.78 
2.65 
2.51 

2.37 

2.23 
2.09 
1.96 
1.84 
1.74 

1.67 
1.62 
1.60 
1.63 
1.70 

1.82 
1.98 
2.19 

2.45 
2.74 

3.06 
3.40 
3.75 


.35 
.34 
.33 
.29 
.26 

.2X 

.16 

.12 

.08 
.04 

.00 
.04 
.06 
-09 
.10 

.12 

.13 

.14 
.14 
.14 

•14 
•13 
.xa 

.10 
.07 

.05 
.02 

•03 
.07 
.12 

.16 
.ax 

.36 

.29 

.3a 

•34 
.35 


Declina- 
tion 
North. 


+  28      3 


37.7 
36.0 

34.6 
33.7 
33.2 


1.7 
1.4 

0.9 
0.5 


0.0 


33.2 
33.7 
34.5 
35.7 
37.1 


0.5 
0.8 
I.  a 
1.4 
1.7 


38.8 
40.6 

42.4 
44.1 

45.8 


1.8 
x.8 

1.7 
1.7 

X.5 


47.3 
48.6 

49.7 
50.5 
51.0 


X.3 

X.I 

0.8 

0.5 
0.3 


51^2 

51.I 
50.7 

50.0 
49.0 


O.X 


0.4 
0.7 


x.o 


1.3 


47-7 
46.1 

44.2 
42.1 

39.8 


37-2 

34-6 

31.9 
29.1 

26.4 


x.6 
x.g 

2.x 

a.3 

8.6 


a.6 
3.7 
2.8 
3.7 
3.5 


23.9 

2Z.6 

19.6 


3.3 
3.0 
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(CONSTANTS  OF  STRUVB  AND  PBTERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

32''  Camelop.  (H.). 

a  Cannm  Venat. 

S  Muscae. 

c^ 

ViTi 

[inis. 

B  Virginis. 

Mean 

Solar 
Date. 

1 

RiKht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

South. 

North. 

South. 

h     m 

0      t 

h     m 

0      • 

h 

ni 

0      t 

h 

m 

0      • 

h 

m 

0       $ 

12  48 

+8355 

12  51 

+3849 

12  55 

-71      I 

12  57 

-}-II  28 

13 

4 

-  5    I 

Jan.    0.8 

8 
18.07          « 

9$ 

46.4 

8 

31-73      p 

60.3 

8 
40.96 

09 

31.2 

8 
23.68 

99 

26.9 

s 
58-64 

99 

32.8 

2.x8 

^    „  0.6 

.38 

0      ^-fi 

-79 

Z.2 

-33 

3.0 

f\         ^ 

.32 

2.x 

10.7 

20.25 

45.8 

32.11 

58.7 

41-75 

32.4       ^ 

24.01 

24-9  ,  „ 

58.96 

34-9^ 

2.x6 

0.Z 

0    -37 

^  '-I 

.77 

1.7 

.32 

Z.8 

•31 

_     3.0 

20.7 

2^-41  „  ^ 

45-9  ^  , 

32.48       ' 

57-6  ^  , 

42-52 

34-1 

24-33 

^3-1  ,  . 

59-27 

36.9  ,  a 

30-7 

2.07 

24.48 

46.6 

32.83    •" 

0.6 
57-0 

43-24 

.7a 

^     a-3 
36-4 

24.62 

.29 

c  ^'5 
21.6 

59-57 

.30 

38.7 

Feb.  9.7 

_       I.9I 

26.39       r 

48.0  *'* 

33.16    •" 

56.9 

43-90 

.66 

2.7 
39.1 

24.90 

.28 

Z.z 

59-84 

-vj 

1-7 
40.4 

• 

i»67 

X.9 

.28 

0.4 

-57 

3.0 

• 

.84 

0.8 

-a4 

1-5 

19.6 

28.06 

49-9^ 

33.44     . 

57-3  ,  ^ 

44-47 

A 

42.1 

25.14 

19.7 

60.08 

41.9 

^ 

i»37 

3.4 

^0    -^4 

0     '-0 

.48 

3*3 

.ao 

0.4 

^ 

■az 

Z.3 

29.6 

29-43 

5«-3  ^  « 

33.68      ^ 

58.3     , 

44-95 

t% 

45-3 

25.34 

^ 

'9-3^ 

60.29 

43-1 

Mar.  10.6 

£  1-03 
30.46 

2.8 

33.86 

-c  1-3 
59.6 

45-33 

.38 

48.8 

25.50 

.z6 

0.1 

^9-2^, 

6a  46 

.17 

z.o 

44.1 

20.5 

0.67 

31.13 

58.2 

.14 
34-00 

61.3 

45-62 

.39 

5^.3  '•' 

25.63 

-13 

0,3 

^9-5  ^ . 

60.59 

.13 

44.8"^ 

0.27 

3-* 

«    •<* 

a.0 

.z8 

0  3-5 

.08 

o-S 

.zo 

0-5 

30.5 

31.40 

61.3 

34-08 

63-3 

45.80 

55.8 

25.71 

20.0 

60.69 

45.3 

O.ZZ 

3.2 

.04 

2.2 

.09 

3.5 

•05 

0.7 

.06 

0.3 

Apr.    9-5 

31-29    „ 

64-5, 

34-12 

65.5 

45-89 

59-3 

25.76 

^°-7  ^  ^ 

60.75 

45.5 

19.5 

0   0-48 

30-81    _ 

67.6^" 

.oz 
34-" 

_       2.2 

67-7 

45.88 

.oz 

62.7  '" 

2578 

.03 

_  0.9 
21.6 

60.78 

.03 

45.6 

0.8a 

2.9 

.04 

2.3 

.zz 

^    0  3.1 

.OZ 

z.z 

^           c% 

.00 

0.3 

29.4 

29.99 

70.5  „ 

34-07       - 

70.0 

45-77 

65.8 

25.77 

22.7 

60.78 

45.4^ 

May   9.4 

28.86  "^3 

3.S 

73-0  ^  , 

.08 
33.99 

2.Z 

72-1    „ 

45-58 

.19 

68.7  '•» 

25-74 

.03 

«  I.I 

23.8 

60.76 

.02 

0,3 
45.1 

1.39 

2.Z 

00    •'* 

2.0 

.26 

a.  5 

^'f^ 

.06 

z.z 

^ 

.04 

0.4 

19.4 

^7-47     Z 

75-1 

33.88 

^4.1 

45-32 

71.2 

25.68 

^ 

24.9 

60.72 

^ 

44-7  ^  . 

1.60 

1.7 

.13 

*           1.7 

.34 

2.2 

.08 

Z.I 

.06 

0.5 

29.4 

25.87 

76.8 

33.75 

75.8 

44-98 

73-4 

25.60 

26.0 

60.66 

> 

44-2 

Jnne  8.3 
X8.3 

1.75 
24.12 

^    ^  1.86 
22.26 

z.z 

78.5 

33-44 

».5 
78.4     B 

44-57 
44.11 

.41 
•46 

1.7 

76.4  ' 

25.51 
25.41 

.09 

.zo 

x.o 

27.0 

0      i-o 

28.0 

60.58 
60.49 

.08 
.09 

0.5 
43-1 

28.3 

,  1.90 
20.36 

78.6 

-17 

33-27        a 

0.8 
79-2 

43.61 

.50 

.0.8 

77.2 

25-30 

.zz 

28.8 

60.38 

.ZZ 

0.7 
42.4 

Jnly    8.2 

0       1.91 

78.1  °-5 

.z8 
33-09       ^ 

£  0.4 
79.6 

43.08 

-S3 

0.3 
77-5 

25.18 

.Z2 

0.7 
29.5 

60.27 

.zx 

0.7 

Z.86 

z.z 

.17 

0.0 

-54 

0.3 

.Z2 

0.5 

.zz 

0.6 

18.2 

'^•59    ^ 

77-0     _ 

32.92 

79.6 

42.54 

77-2     ^ 

25.06 

30.0 

60.16 

4I.I 

f\ 

0    '-76 

z.6 

.17 

0.3 

-54 

^     0.8 

.12 

0.4 

^ 

.Z2 

0-7 

28.2 

14.83     ' 

75-4. 

32.75       ^ 

79-3     a 

42.00 

70.4 

24-94 

30-4  ^  , 

60.04 

^°-^«A 

1.64 

a.o 

.z6 

0     o^.^ 

.51 

z.2 

.Z2 

_  0.2 

.Z2 

0  0.6 

Aug.   7.2 

13.19  z 

73.4 

32.59 

78.5 

41.49 

^% 

75-2     „ 

24.82 

30.6 

59-92 

39.8   . 

1.46 

S'S 

-IS 

z.z 

.48 

z.8 

•  ZZ 

O.Z 

r\ 

.11 

0.6 

17.1 

"•73     ^ 

70.9^ 

32.44 

77-4 

41.01 

73.4 

24.71 

30.5 

59.81 

39.2^ 

1.26 

^0      «-9 

.Z2 

*-       1-4 

-43 

2.Z 

.09 

0.2 

.10 

0  0  **'4 

27.1 

10.47 

68.0 

32.32 

76.0      I 

40.59 

71-3 

24.62 

30.3 

59.71 

38.8 

1.04 

3.a 

.zo 

Z.8 

-34 

a.5 

.07 

0.5 

•oB 

0.4 

Sept.  6.1 

9.43 

64.8 

32.22 

74-2^ 

40.25 

68.8 

24-55 

29-8  ^  , 

59.63 

3^-4  ^, 

16. 1 

8.66  °-^ 

61.3  ^-^ 

.07 

32.15 

a.z 
72.1 

40.01 

.84 

66.1^-7 

24.50 

.05 

0.7 
29.1 

59.58 

.05 

38.2 

26.0 

8.17  °-'' 

3.6 
57-7     0 

.03 
32.12 

^         8-4 
697      ^ 

39.88 

.«3 

63.2  '-' 

24.48 

.02 

0.9 
28.2 

59-55 

.03 

0.0 
38.2 

Oct.    6.0 

0  0-19 
7.98 

3.8 
53-9     0 

.oz 
32*'3     ^ 

a.6 
67.1 

39.87 

.oz 

60.3      „ 

24.50 

.02 

1.2 
27.0 

59-57 

.02 

o.a 
1  38.4 

^ 

0       <>•'« 

3.8 

.06 

a-9 

•xa 

2.8 

.05 

^  '-4 

^ 

.05 

0  0  °-4 

16.0 

8.10 

50.1     _ 

32.19 

64-2  ^ 

39-99 

57-5 

24-55 

25.6 

59.62 

3^-8^, 

0.45 

3.8 

.Z2 

3.0 

-as 

a-7 

•  ZZ 

1.7 

.10 

0.7 

25.9 

8.55 

46.3 

32.31 

61.2 

40.24 

M 

54.8 

24.66 

23-9      0 

59.72 

39  5 

Nov.   4.9 

0-77 
9.32 

42.6  '-' 

0    •»7 
32.48 

3.0 
58.2^ 

40.62 

.38              a.3 
52-5 

24.81 

•15 

1.8 
22.Z 

59-87 

.15 

I.O  ■ 

40.5     ^ 

1.09 

3.4 

.22 

3.1 

.50              3.0 

•  >9 

2.Z 

^           ^ 

.19 

1.3 

14.9 

10-41       a 

39.2^ 

32.70 

551 

41.12 

^       50.5 

25.00 

20.0 

60.06 

4^-7  ,  .  ' 

1.38 

^      3-0 

.«7 

3.0 

.6z               1.5 

.23 

0  *•' 

^ 

.33 

1-5  1 

24.9 

"•79    ^ 

36.2 

32.97 

52.1 

41-73 

49.0 

25.23 

17.8 

60.29 

43.2 

Dec.    4.8 

1.65 
^3-44  ,  „ 

2.7 
33-5  ^  , 

33.«8  •'' 

a.9 
49-2^. 

42.42 

•^     48-1^' 

25.50 

.27 

2.3 

^5-5  ,  , 

6a  56 

-a7 

^^•9    • 

1.88 

a.  2 

.34 

2.6 

-75               0-3 

.30 

a.3 

-30 

1.9 

14.8 

^5-32^^ 

31-3     ^ 

33-62 

46.6 

43-17 

.  47-8 

25.80 

^3-2 

60.86 

4^8.  „ 

24.8 

^7-38^    . 

1.6 
29-7. 

33.99   ■" 

^  *-4 
44-2 

43-96 

.;9      0     °-* 
0      48.0 

26.12 

-3« 

a.3 
10.9 

61.17 

.31 

«  «  a.0 
48-8  ,  „ 

34.8 

a.z6 
19.54 

28.7 

34.38   •"    42.3  ••' 

44-76 

48.9 

26.45 

.33 

8.8  '•' 

61.50 

.33 

»  a.o 
50.8 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

20  Cannm  Venat. 

a  Vix^nis. 

K  Octantis. 

c 

Virginis. 

B. 

A.C 

'•  4536. 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

South. 

iiouth. 

South. 

North. 

h 

m 

0      t 

h 

m 

0      • 

h     zn 

0      * 

h 

m 

e       t 

h 

m 

0       • 

13  I 

3 

+41    4 

13  20 

-1039 

13  25 

-8517 

13  29 

_  0   6 

13  30 

+37  39 

Tan.    0.8 

s 
13-61 

29.2      _ 

8 
7.96 

n 

31-7 

s 
2'-54._ 

16.6 

s 
47.77 

•• 

16.5 

8 
29.88 

77-3  ,  ^ 

lo.S 

14.00 

.39 

Z.8 
27.4 

8.29 

.33 

3.0 
33.7 

3.03 
^4.46  ^  ^ 

o>5 
17. 1 

48.09 

.33 

0     a-o 
18.5 

30.25 

.37 

a.o 
75-3  ,  . 

20.7 

14.38 

.38 

^       '-3 
26.1 

8.61 

-33 

3.0 
35-7 

3.89 
27-35      _ 

x.o 

I8.I 

48.41 

.33 

Z.9 
20.4     » 

30.62 

.37 

«  1.5 
73.8 

30.7 

14-75 

•37 

0.7 
25-4 

8.92 

.3X 

1  1-9 
37-6    ^ 

a.  77 
30- "     ,« 

1.6 
19.7 

48.71 

-30 

1.8 
22.2 

30.98 

.36 

72.8 

.35 

o.a 

.38 

1.8 

3.59 

0  ^» 

.33 

1-5 

.34 

0.4 

Feb.   9«7 

15.10 

25.2 

9.20 

39.4 

32.71 

21.8 

48-99 

23.7 

31.32 

72-4 

.3X 

0.4 

.95 

X.7 

3.34 

3.6 

.36 

1.3 

.31 

0.1 

19.6 

15.41 

,_^ 

*5-6  ^  ^ 

9-45 

41. 1 

35-05  .  ". 

24.4 

49.25 

*5-o  ,  „ 

31.63 

72-5  ^. 

29.6 

15-67 

.a6 

26.5  ^' 

9.67 

.33 

1-4 
42.5 

a.os 
37-10    _ 

-      3-0 
27.4 

49.47 

.33 

26.0 

31-90 

•a7 

0.6  > 
73-1 

Mar.  10.6 

15.88 

.ax 

A  1-3 

27-8    \ 

9.86 

.19 

43-8 

38.82  "1 

30.7  '■' 

49.66 

.19 

26.8 

32.12 

.33 

I.I 
74-2 

20.6 

16.05 

-17 

_  1.8 
29.6 

lO.OZ 

-»5 

44-8     „ 

0  1.36 
40.18 

34-«  '•' 

49.82 

.16 

0.4 
27.2 

32.30 

•  x8 

75.8 

^        ^* 

■xz 

2.1 

.11 

^^  ^  0.8 

0.97 

0  3-6 

.13 

O.Z 

.13 

1.9 

30.6 

16.16 

31.7 

10.12 

45-6     ^ 

41.15 

37-8 

49.94 

27.3 

32.43 

77-7 

.06 

a.a 

.08 

0.6 

0.59 

3.7 

.08 

O.Z 

.09 

3.1 

Apr.   9.5 

16.22 

33-9 

10.20 

46.2 

41-74 

41.5    ^ 

50.02 

27.2 

32.52 

79-8 

19.5 

16.24 

.oa 

36.3"^ 

10.24 

.04 

46.5 

0.19 
4^-93  ^  ^ 

«- 

50-07 

.05 

e.       °.3 
26.9 

32.56 

.04 

82.0 

29-5 

16.22 

.oa 

38.7    -^ 

10.26 

.03 

\        0-2 
46.7 

0.3X 

4^-72  ^  .^ 

48.7  ^* 

50.10 

.03 

_        0.4 

32.56 

.00 

a            '-3 
^4.3  ,  , 

.07 

3.3 

.00 

\.        0.0 

0.59 

3>4 

.00 

0.6 

.04 

0^  ^  a-3 

May    9.4 

16.15 

41.0 

10.26 

46.7 

4i-'3    ^ 

52.1 

50.10 

25.9 

32.52 

86.6 

19.4 

16.06 

.09 

3.a 
43-2 

10.23 

.03 

46.6 

a96 
40.17  ,  „ 

3.1 
55.2      _ 

50.07 

.03 

0.7 
25.2 

32.45 

.07 

88.8  *^ 

.la 

1.9 

.05 

0.3 

X.3X 

3.8 

-04 

0.7 

.09 

3.0 

29.4 

15-94 

45.1 

lo.iS 

46.3 

38-8«  ,  «, 

58.0 

50.03 

24.5    ^ 

32.36 

90.8 

June  8.3 

15-79 

.15 

46.8  '-^ 

10. 1 1 

.07 

0.4 

45-9 

X.63 

37-24    _ 

^         3.5 

60.5 

49.96 

.07 

23-8  °- 

32.^4 

•  13 

92.6 

18.3 

15-63 

.16 

48.1  '-' 

I0.02 

.09 

0.4 
45-5    ^ 

1.90 
35-34^ 

^           3.0 
62.5 

49.88 

•08 

0.8 
23.0     . 

32.09 

.15 

1-5 
94.1 

f% 

.18 

z.o 

.XO 

0.6 

3.X3 

^•5 

.XO 

0.8 

.z6 

I.I 

28.3 

15.45 

49-1  ^, 

9.92 

44.9    ^ 

33.21 

64.0 

49-78 

22.2 

31-93 

95.2     , 

July   8.3 

15.26 

.19 

0.6 
49-7 

9.81 

.XX 

a6 
44-3    ^ 

3.39 

30.92 

I.O 

65.0 

49-67 

.XX 

0.7 
2^-5     ^ 

31.76 

•17 

0.7 
95-9 

-19 

0.1 

•xa 

0.6 

3.40 

0-4 

.13 

0.6 

.18 

0.4 

18.2 

15.07 

49-8 

9.69 

43.7 

28.52 

65.4 

49-55 

20.9 

31-58 

M 

96.3 

28.2 

14.88 

.19 

^  o.a 
49.6 

9.56 

.13 

0.7 
43-0 

_        o.x 

65-3  ^ 

49-43 

.13 

0.6 

20.3 

31.40 

.18 

^      ao 
96.3 

Aug.   7.2 

14.70 

.18 

a6 
49.0 

9-43 

.13 

0.7 
42.3 

3.38 
23-71  .  „ 

64.6 " 

49.30 

.13 

.9.8°;' 

31.22 

.18 

0.4 
95.9  ^  , 

.17 

I.I 

.13 

^  0-7 

3.35 

4:         '-3 

^^ 

•xa 

0.4 

-17 

0.7 

17.2 

14-53 

47-9 

9.31 

41.6 

2^-46  ^  _ 

63.3     B 

49.18 

19.4 

31.05 

^ 

95.2     ^ 

27.1 

14-38 

-15 

46.5      \ 

9.20 

.11 

0.7 
40.9 

3.05 
^9-41   ,  ^ 

61.5 

49.-07 

.IX 

0-3 
19. 1 

30.89 

.z6 

z.a 

94.0 

.X3 

1.8 

.09 

0.6 

1.76 

3.3 

.XO 

ax 

.14 

1.6 

Sept.  6.1 

14.25 

44.7, 

9.11 

40-3 

'7-^5  ,  ,^ 

59-3  ^  . 

48.97 

A 

'9-0  ^  , 

30.75 

92.4  ,  ft 

z6.i 

14.15 

.10 

42.6 

9.04 

.07 

39.8  °-^ 

1.40 
'^•25  ^  ^ 

£     3.6 
5^-7  «  „ 

48.89 

.08 

O.X 

19.1 

30.64 

.11 

1.8 

.06 

3.4 

.04 

0.3 

0.98 

0  *-9 

.05 

0.3 

.08 

00     *.a 

26.0 

14.09 

4°-2  „  ^ 

9.00 

39-5 

'5-27  „., 

53.8 

48.84 

19.3 

30.56 

^^•4  ,  . 

Oct.    6.0 

14.07 

•oa 

2«7 

37-5 

9.00 

.00 

0.1 
39.4 

0.53 
^4-75  ^  ^ 

3-x 

50.7 

48.83 

.01 

19.8  °-5 

30.53 

.03 

«5-9   • 

^> 

.03 

£  a-9 

.04 

0.1 

0.01 

3.3 

r^     f%  ^ 

.03 

0.7 

.01 

0        a-8 

16.0 

14.10 

34-6^ 

9.04 

39-5 

^4-74  ^  ., 

47.5 

48.86 

A 

20.5 

30.54 

m 

^3-1     ^ 

.09 

3-1 

.09 

0.3 

0.51 

3-1 

.08 

1.0 

.06 

3.9 

26.0 

14.19 

3^-5  ,  . 

9-13 

39-8  ^  ^ 

^5.25  ,  „, 

44-4^ 

48.94 

21.5 

30.60 

8a  2 

Nov.  4.9 

14.33 

.14 

28.3  '" 

9.27 

.14 

0.6 
40.4 

X.OI 

16.26 

a-9 
4^.5     . 

49.06 

.xa 

X.3 
22.7 

30.72 

.13 

3.1 

77.1 

.19 

3.2 

.18 

0.9 

Z.48 

0     «.fi 

.16 

1.4 

f\ 

•J7 

3-a 

14.9 

14.52 

*5-i  ,  , 

9-45 

41-3 

^7.74  ,  ^ 

38.9 

49.22 

24.1 

30.89 

73-9 

.as 

3*3 

^ 

.33 

i.i 

^^  '-93 

^     a.3 

.ai 

0  »-7 

.33 

a    3-X 

24.9 
Dea  4-9 

M-77 
15.07 

.30 

21.9 
«     3-0 

9.67 
9.93 

.36 

43-8     ^ 

19.66 

3.a8 
2^-94  .  ., 

35.0 

49.43 
49.68 

-as 

25.8 
27.6 

31. II 
31.39 

.38 

70.8 

1             3.1 
67.7 

.34 

3.8 

.30 

x-7 

a.57 

X.I 

.38 

3.0 

.3« 

3.9 

X4.8 

15.41 

16. 1 

10.23 

45.5     „ 

24-51  ,  _ 

33.9     , 

49.96 

29.6 

31.70 

64.8 

34.8 

15.78 

.37 

^  «-5 
13-6  ^^ 

10.54 

-31 

1.8 
47-3  ,  „ 

^7-^8  !:^ 

0.6 
33.3^ 

50.27 

.31 

3.1 

31-7 

32.04 

.34 

62.2 

34.8 

16.16 

.38 

ZZ.5   '  1  ia87 

.33 

1.9 
49.2 

3.87 

30-15 

0.1 
33.4 

50.59 

.33 

0  a.i 
33.8 

32.41 

.37 

59.8 '* 
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FIXED  STARS,  1904. 

(CONSTANTS  OF  STRUVE  AND  PBTBRS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.8 
I0.8 
20. 8 

30.7 
Feb.    9-7 

19.7 
29.6 
Mar.  10.6 
20.6 
30.6 

Apr.    9.5 

19-5 
29.5 

May  9.5 
19.4 

29.4 
June  8.4 
18.3 
28,3 
July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
z6.i 
26.1 

Oct.  6.0 
16.0 

26.0 
Nov.  5.0 
14.9 
24.9 
Dec.    4*9 

Z4.8 
24.8 
34.8 


///  Virginis. 


Right 
Ascension. 


Declina- 
tion 
South. 


h      m 
13  36 


8 

34-" 
34-43 

34-75 
35-06 

35-35 

35-61 

35-84 
36.04 

36.20 
36-33 

36.42 
36.48 
36.52 

36.53 
36.51 

36.47 

36.41 

36.34 
36.24 

36.13 

36.01 

35-89 
35-76 
35-63 
35-51 

35-41 
35-32 
35-27 
35.25 
35-28 

35-35 

3^47 

35.63 

35.84 
36.09 

36.37 
36.68 

37.00 


•32 

•32 

.31 

-29 

.26 


-  813 


2.2 

4-1 
6.1 

7-9 
9.6 


I 


1.9 
a.o 

1.8 

1.7 
Z.6 


-83 
.20 
.16 

.13 
.09 

.06  I 
.04 
.oz 
.02 

.04 

.06 
.07 

.10 

.11 

•  12 

.13 

.13 
.X3 
.12 
•zo 

.09 

.05 

.03 

.03 
.07 

•  Z3 

.z6 
•ax 

•as 

.88 

.3X 
•3a 


II. 2 
12.5 
13-6 

14.5 
15. 1 


1-3 


z.z 


0.9 
0.6 
0.4 


15-5 
15-7 
15.7 
15-6 

15-3 


0.2 


0.0 


0.1 


0.3 

0.4 


14.9 

X4.5 
14.0 

13-4 
12.8 


0.4 
0.5 
0.6 
0.6 
0.7 


12. 1 

".5 
10.9 

10.3 
9.7 


0.6 
0.6 
0.6 
0.6 
0.5 


9-2 

8.9 

8.7 

8-7 
8.9 


0.3 
0.2 


0.0 


0,2 


0.5 


9.4 
10. 1 
II. I 
12.3 
13.8 


0.7 

X.O 
X.2 

x-5 

1.7 


15.5 

17.3 
19.2 


z.8 
X.9 


V  Ursae  Majoris. 


Right 
Ascension. 


zn 


13  43 


8 
44.28 

44.71 

45- M 
45-56 
45-96 

46.33 
46.66 

46.94 

47.16 

47-33 

47-44 
47-49 
47-49 
47-44 
47-35 

47.21 
47.05 
46.85 
46.63 
46.40 

46.16 
45.91 
45.66 
45.42 

• 

45.20 

45.00 

44.83 
44.71 

44-63 
44.60 

44.64 

44-74 
44.90 

45.13 
45.42 

45.76 

46.15 
46.56 


.43 

-43 
.42 
.40 

•37 

.33 
.28 
.22 

.17 
.zi 

.05 
.00 
.05 
.09 

.Z4 


Declina- 
tion 
North. 


+49  47 


20.3 
18.3 
16.9 
16. 1 

15.9 

16.3 

17-3 
18.8 

20.7 

23.0 


2.0 


1.4 
0.8 


0.2 


0.4 


z.o 


'•5 
Z.9 

2.3 

2.6 


25.6 
28.3 

3I-I 
33.8 

36.3 


2.7 

2.8 

2.7 

2-5 

2.3 


V  Bootis. 


Right 
AscensiozL 


38.6 
.z6  I  _  2.0 

I    40.6 
.20  I  Z.7 

42.3 

.22  Z.2 

43-5 
.23     ^        a8 

44-3 
.24  a4 


-25 
-25 
.24 
•82 
•80 

•X7 

•  Z8 

.08 
.03 
.04 

.xo 

•16 

.83 
•89 
•34 

-39 
•4X 


44.7 
44-6 
44.0 

43.0 

41.5 

39.6 
37.3 

34.7 
31.8 
28.6 


az 
0.6 


z.o 


1.5 
x.9 


8.3 
8.6 
8.9 
3.8 

3*4 


25.2 
21.7 
18.2 
14.7 
IZ.4 

8.3 
5.6 
3.3 


3.5 
3.5 
3.5 
3.3 

3.x 


2-7 

2.3 


h      zn 
13  50 


s 
6.23 

6.55 
6.88 

7.20 
7-50 

7.78 
8.03 
8.24 
8.42 
8.56 

8.66 
8.73 
8.76 

8.77 

8.75 

8.70 
8.63 
8.55 

8-44 
8.32 

8.19 
8.04 
7.90 
7.76 
7.62 

7.50 
7.40 

7.32 
7.28 
7.28 

7.33 
7.42 

7.56 

7.75 
7-99 

8.26 
8.56 
8.88 


-32 

.33 
.32 
.30 
.28 

-25 

.2Z 

.z8 

-14 
.zo 

.07 
.03 

.oz 
.02 

.05 

.07 
.08 

•  zz 

.Z2 
.13 

.15 
.14 

.»4 
.14 
.18 

•xo 

.08 
.04 

.00 

.05 
.09 

•X9 

.24 

.27 

.30 
.38 


Declina- 
tion 
North. 


+  1852 


40.3 
38.1 
36.2 

34-7 
33-6 


2.8 

z.9 

1-5 


z.z 


0.7 


32.9 
32.7 

32.9 

33-5 
34-4 


0.2 


0.2 
0.6 
0.9 


I.Z 


35-5 

36.9 

38.4 
40.0 

41.6 


Z.4 

X.5 
z.6 
z.6 
z.6 


43-2 
44-6 

45-9 
47.0 

47-9 


1-4 
1.3 


z.z 


0.9 
0.7 


48.6 
49.0 

49-2 
49-1 
48.7 

48.0 

47.0 
45-8 

44-3 
42.5 


0.4 
0.2 


az 


0.4 
0.7 


z.o 


z.2 


1.5 

z.8 


40.4 
38.2 

35.8 

33.2 
30.6 


3.Z 


a^8 

2.4 
8.6 

1.6 

8.6 


28.0 

25.5 
23.2 


2.5 
8.3 


fi  Apodis. 


Right 
Ascension. 


h     m 

13  55 


s 

57-75 
58.83 

59-92 
60.98 
62.60 


Z.08 
Z.09 
Z.06 


Z.02 


0.95 


62.95 
63.80 

64-54 

65-17 
65.67 

66.04 
66.28 
66.39 
66.36 
66.20 


0.85 
0.74 
0.63 
0.50 
0.37 


0.24 

O.ZZ 

0.03 
o.z6 
0.29 


65.91 

65-51 
65.00 

64-39 
63-70 

62.96 
62.17 
61.38 
60.61 
59.88 


0.40 
0.5Z 
0.61 
0.69 
0.74 


0.79 
0.79 

0.77 
0.73 

0.65 


59.23 
58.68 

58.26 

58.00 

57.91 

58.00 
58.27 


0.55 
0.48 
o.a6 
ao9 
0.09 


58-73 
59.36 
6ai3 

61.03 
62.02 
63.08 


0.87 
a  46 
0.63 


0.77 
0.90 


0.99 
X.06 


Declina- 
tion 
South. 


-7619 


38.1 

38.3 
39-1 
40.5 
42.3 

44.6 
47.2 
50.2 

53.4 
56.7 

60.1 
63.6 
67.0 
70.2 
73-2 

76.0 
78.4 
80.5 
82.1 
83.2 

83.8 
83-9 

83.5 
82.5 

81.0 


0.2 

0.8 

X.4 
z.8 
2.3 


2.6 
3.0 
3.2 
3.3 
3.4 


3.5 
3.4 
3.8 

3.0 
2.8 


8.4 

2.Z 

Z.6 
z.z 
0.6 


0.1 
0.4 
z.o 

1-5 
1.9 


79.1 
76.8 

74-1 

71.3 
68.3 

65.4 
62.6 

60.0 

57.8 
56.0 


8.3 

2.7 
2.8 
3.0 
3.9 


8.8 
8.6 
8.8 

z.8 
1.3 


54.7 
54.0 
53.9 


0.7 

0.1 


/?  Centauri. 


Right 
Ascension. 


h     zn 

13  57 


s 

2.73 
3-29 

3-85 

4.40 
4-92 


.56 
.56 

•55 
-52 

.48 


5-40 

5-83 
6.21 

6.53 
6.79 

6.99 

7.13 
7.21 

7.24 
7.20 


'43 
-38 
•32 
.86 
.20 

.14 
.08 

.03 

.04 

.09 


15 


7.H 
6.96 

^•53  „ 

6.26  -"^ 

.31 


5.95 

5.63' 

530 

4.97 


4.65 


32 

33 

■33 

.32 


.88 


^•^^23 

^•'^17 
3-97 

3.86 
3-84* 


08 

07 


3-91 
4.07 

4-32 
4.66 
5.07 


5.54 


.x6 
.25 

.34 
.41 
.47 


5X 


6.05 
6.60  •" 


Declina- 
tion 
South. 


-59  54 


15-7 
16.3 

17.5 
19. 1 

21.0 


0.6 

z.2 

Z.6 
z.9 
2.3 


23-3 
25.9 

28.7 

31.6 

34.5 


8.6 
2.8 

2.9 

2-9 

3.0 


37-5 
40.4 

43-2 
45-8 
48.2 


2.9 

2.8 
2.6 

2.4 


8.2 


50.4 
52.3 
53.8 

54-9 
55.6 


z.9 
1.5 


z.z 


0-7 
0.3 


55.9 
55-7 
55.1 
54-0 
52.5 


0.8 
0.6 


z.z 


1-5 

z.8 


50.7 
48.6 

46.3 

43-9 
41.4 


8.Z 


8.3 

8.4 
2.5 
2.4 


39-0 

36.8 
34.8 

33-2 
32.  z 


3.8 

8.0 

Z.6 


Z.X 


31.4 

3i.a 
31.6 


0.7 


0.8 
0-4 


FIXED  STAKS,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.8 
I0.8 

20.8 

30-7 
Feb.    9-7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9*5 
19.4 

29.4 
June  8.4 
18.4 
28.3 
July    8.3 

18.3 
28.2 
Aug.  7-2 
17.2 
27.2 

Sept.  6.1 
16. 1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.  5«o 
14.9 
24.9 

Dec.    4-9 

14.9 
24.8 
34.8 


TT  Hydrae. 


Right 
Ascension. 


h 
H 

s 

53-93 
54.28 

54-63 
54-97 
55-29 

55-59 
55.86 

56.09 

56.29 

56.46 

56.59 
56.69 

56.76 

56.79 
56.80 


m 
O 


Declina- 
tion 
South. 


-26  13 


.35 
.35 
.34 
.32 
.30 


I 


0.5 

2.0 

3.7 

5-5 
7-4 


1-5 
1.7 
1.8 
1.9 
X.9 


9-3 

.27 

1.9 

H.2      „ 

.23 

1.8 

1    13-0 

.20 

^•7 

14-7 

-17 

16.2 

.X3 

1.4 

17.6 

.TO 

«  «  X-2 

i8.8 

.07 

I.I 

19.9 

.03 

0  0-9 

20.8 

.01 

0.7 

a  Draconis. 


Right 
Ascension. 


h     m 
14      I 


.02 


56.78 
56.73  . 
56.66 
56.56 
56.44 


07 
xo 
12 
X3 


56.31 
56.16 

56.01 

55.85 
55-70 

55-56 
55-45 
55.37 
55-32 
55.32 

55-37 

55.47 

55.63 

55-84 
56.10 

56.39 
56.71 
57-05 


•15 
•X5 
.x6 

.15 
.14 

.IX 

.08 
.05 
•00 
.05 

•xo 
.x6 

.21 

.a6 
.29 

.33 
.34 


21.5 


22.1 
22.5 
22.7 
22.7 
22.5 


0.6 


0.4 

0w2 


0.0 


0.2 


a4 


22.1 
21.6 
20.9 
20.0 
19. 1 


0.5 

0.7 
0.9 

0.9 


X.I 


18.0 
17.0 

15-9 
14.9 

14. 1 


x.o 


x.x 


x.o 
0.8 
0.7 


13.4 
13.0 
12.8 

13.0 
13-5 


0.4 
0.2 


o.a 


14.3 

15.4 
16.7 


0.5 
0.8 


x.x 


X.3 


8 

45.09 
45.66 

46.26 

46.86 

47-44 

47.98 
48.47 
48.90 

49.25 
49-51 

49.68 
49.76 
49.76 
49.67 
49-51 

49.29 
49.00 
48.66 
48.29 
47.88 

47.46 
47.02 

46.59 
46.17 

45-77 

45-41 

45-09 

44-83 
44.64 

44-53 

44-50 
44.56 

44.72 
44-97 
45.32 

45.75 
46.24 

46.79 


•57 
.60 
.60 

-58 
-54 

-49 
.43 
.35 
.26 

-17 

.08 
.00 
.09 
.16 
.22 

•29 

-34 

-37 
.41 

-42 

-44 
-43 
.42 
.40 

.36 

.32 

.26 

.19 
.11 

.03 

.06 
.x6 
.25 
.35 

-43 

.49 
.55 


Declina- 
tion 
North, 


+6449 


51-3 

49-4 
48.0 

47.3 
47.3 

48.0 

49.2 
51.0 

53-3 
56.0 

58.9 
62.0 
65.1 
68.1 
71.0 


1.9 
X.4 
0.7 


0.0 


0.7 


X.2 

X.8 
2-3 

2.7 
2.9 


d  Bootis. 


Right 
AscensiozL 


3-x 
3-1 
3.0 
2.9 
2.5 


73-5 

75-7 

77.5 
78.9 

79.7 

80.1 

79.9 
79.1 

77-9 
76.2 


2.2 
1.8 

x.4 
0.8 
0.4 


0.3 
a8 

x.3 

X.7 

2.x 


74-1 

71.5 
68.6 

65.3 
61.8 


2.6 

2.9 
3*3 
3.5 
3.7 


58.x 

54-4 
50.6 

46.9 
43-4 


40.2 

37.4 
35.0 


3.7 
3.8 

3.7 
3.5 
3.2 


2.8 
2.4 


h 

s 

0.57 
0.90 

1.24 

1.57 
1.89 

2.18 
2.45 
2.68 
2.88 

3-04 

3-16 
3-24 
3-29 
3.31 
3-29 

3-25 
3-18 

3.09 
2.98 

2.85 

2.70 

2.55 
2.39 
2.23 
2.07 

1.93 
1.80 

1.70 

Z.64 

1.62 

X.65 
1.72 
1.85 
2.02 
2.24 

2.51 
2.8z 

3.13 


m 

6 


.33 
.34 
-33 
.32 
-29 

.27 
-23 
.20 

.x6 
.12 

.08 

.05 
.02 

.02 

.04 

.07 
.09 
.II 
-X3 
.X5 

.X5 

.16 
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+2532 

» 
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39.5 
37.6 
36.2 

35.2 

34.6 
34.6 
35.0 
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40-3 
42.2 
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48.0 
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53.6 
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O.X 
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0.4 
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0.5 
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0.1 
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14.60 
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0.78 
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0.93 
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10.07 

9.09 

8.14 

7.24 


0.98 
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0.95 
0.90 
0.82 


6.42 
5.68 
5-06 
4-58 
4-25 

4.08 

4.09 
4.29 

4.67 
5.23 

5.96 
6.84 


0.74 
0.62 
0.48 
0.33 
0.17 


0.01 


0.20 
0.38 
0.56 
0.73 


Declina- 
tion 
North. 
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46-4  *  I  7-83 


0.88 
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41.2 

39.4 
38.2 

37.7 
37.9 

38.7 
40.1 

42.1 

44-6 

47-4 
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1.2 
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0.2 
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3.0 

2.5 

2.8 
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53-7 

56.9 
60.0 
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67.6 

69-3 
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3.2 
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2.9 
2.5 
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x.3 
0.7 


71-5 
71.2 
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68.9 

67.0 

64.7 
61.9 
58.8 

55-4 
51-8 

48.1 
44.2 

40-4 
36-7 
33.3 
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0.3 
0.9 
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x.9 
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3.x 

3-4 
3-6 

3.7 


3-9 
3.8 

3.7 
3.4 
3.2 


30.1 
27.4 
25.2 


3.7 
3.3 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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3I.O 

56.44 
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29.9 
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.14 
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56.94 

51.5 
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* 
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4^-5' 
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17.91 

.15 

<        ao 
61.4 

34-18  ,  „ 

zr           °.7 

^4-9    T    , 

44.32 

.24 

0.6 
57.3 

56.38 

•14 

«      0.6 
48.3     ^ 

55.73 

.38 

53-6 

27.2 

17.76 

•15 
.14 

0.4 
61.0 
0.7 

32.61 

1.43 

_           1.2 

^3-7  ,.8 

44.09 

.33 

.3X 

5^-^  X.6 

56.24 

•13 

0.6 
^^7  as 

55.45 

.38 

.36 

X.I 

''•5  ..7 

Sept.  6.1 

17.62 

^•3«. 

3'-'8^^ 

^^•9  «  « 

43.88' 

54.6 

56.  XI 

47.1 

55.19 

50.8 

16. 1 

26.1 

Oct.    6.1 

17.49 

17-39 
17-33 

•X3 
.xo 
.06 

a9 
59.4  , 

58.1  '-^ 

X.33 

_        _   0.09 
28.28        ^ 

2.3 

57.2 
2.9 

54-3  ,  , 

43.69 
43-53 
43.42 

.X9 
.x6 

.IX 

x.9 
5^-7  2.3 

47.7 

56.00 

55.91 
55.85 

.XX 

.09 
.06 

46.6  *» 
46.2"* 

46.0 

54.96 

54-77 
54.62 

.83 
.X9 

•X5 

3.0 
48.8 

43.5 

16.0 

17-31 

•0? 

X.8 

0.3s 

^7-93  ^^ 

3.x 

43.36 

•06 

3.0 
44.7, 

55.84 

.01 

O.X 

45.9 

54-52 

.xo 

3.1 
40.4 

.oa 

3.x 

aoo 

3.1 

•ox 

3.2 

.04 

ax 

.03 

3.4 

26.0 

17.33 

52-6  , , 

*7-93  ^,, 

48-1  ,  « 

43.35 

^^ 

41-5 

55.88 

46.0 

54-49 

37.0 

Nov.    5«o 

17.40 

.07 

.XX 

3.3 

28.30  "3^ 
0.73 

3.0 

43.41 

.06 

.12 

38.2  ^-^ 

3.5 

55.96 

.oB 

^     0.3 

54.52 

-03 

•  II 

33<: 

15.0 
24.9 

17-51 
17.68 

.17 

1 

*7-8  ,.6 

^9*°3  ,  „ 
X.07 

4^-3  ,.6 
39.7^ 

43.53 
43.71 

.x8 

^•^  3.5 
31.2 

56.09 
56.27 

.x8 

47.8  ^ 

54.63 
54-8o 

.X7 

:^^- 

Dec.   4*9 

17.90 

•aa 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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27-1 . , 

17-93 

.03 

_        a.8 
^7-4  ^  , 

o.z6 
65.50 

79-  r 

•00 

2.8 

*v 

0        3-0 

•03 

_  2.5 

.03 

3.7 

0.00 

0        3-a 

19-5 

43-55 

34-4 

46.13 

89-5     „ 

9-05 

29.6 

17.91 

70.1 

65.50 

82.4 

.04 

2.3 

.40 

3.8 

.04 

2.3 

.06 

3.6 

O.Z7 

3.0 

29.4 

43-51 

^^^ 

36.6 

45.73 

92.3 

9.01 

31-9 

17-85 

72.7 

65-33 

85-4     « 

June   8.4 

43.45 

.06 

38.6  «•» 

45.21 

•Sa 

3.4 
94-7 

8.91 

•  ZO 

2.1 

34-0    , 

17-75 

.zo 

a.3 
75.0 

<          0.33 
65.00 

««      a.8 
88.2 

18.4 

43-36 

.09 

Z.8 
40.4 

44-58 

.63 

96.6  '•' 

8.76 

.15 

1-7 
35-7 

17.62 

.13 

3.Z 

77-1 

_           0.48 
64.52 

90.6 

28.3 

43-25 

.ZI 

'•5 

41.9 

43.87 

.71 

98.1  "^ 

8.55 

.3Z 

1-4 
37-1 

17.46 

•  z6 

0       '-8 
78.9 

1  -           0.62 
63.90 

2.Z 
92.7       ^ 

July   8.3 

43-11 

.Z4 

1-3 
43-2 

43.10 

z.o 

99.1 

8.29 

.36 

38.2 

17.27 

.19 

80.2  '-' 

63.16°-^* 

Z.6 
94-3 

.zo 

0.9 

.83 

0.5 

.30 

0.6 

•3Z 

z.o 

0.84 

Z.2 

18.3 

42.95 

44-1 

42.27 

a. 

99.6 

7-99 

38.8     ^ 

17.06 

81.2 

62.32 

95-5     ^ 

28.3 

42.78 

•17 

0.6 
44-7 

41.42 

.85 

-  OwO 

99-6     ^ 

7-65 

•34 

0.2 
39-0 

16.83 

.23 

81.7  "•* 

_           0.92 
61.40 

^      0-7 
96.2 

Aug.   7.2 

42.60 

•  zo 

0.2 

44-9 

40.56 

.86 

0.6 
99-0 

7-30 

•35 

0.2 
38.8 

16.59 

•a4 

81.8°-' 

60.44       0 

0.0 
96.2 

.zo 

0.3 

•  85 

z.z 

.36 

0      0-7 

•a4 

0         0>'4 

I  0-98 

«  0.4  1 

17.2 

42.42 

0 

44-7 

39-71 

^ 

97-9     ^ 

6.94 

38.1 

16.35 

81.4 

59-46 

95-8 

27.2 

42.24 

.z8 

0.5 
44-2 

38.90 

•  81 

_      z.6 
96.3 

6.58 

.36 

I.Z 

37«o 

16.ZZ 

.a4 

80.6  °-' 

5«-5'  "!! 

94.8 

.17 

0.9 

.76 

3.1 

.34 

x-S 

.32 

1.3 

0.89 

1-5 

Sept.  6.2 

42.07 

43-3 

38-14 

^_ 

94.2 

6.24 

35.5     p 

15.89 

79-3 

57.62 

93-3 

16. 1 

41.92 

•15 

1.3 
42.0 

37-45 

.69 

a^S 
91.7 

5-95 

.39 

1.8 
33.7 

15.68 

•  31 

,  77-6 

56-83  "^ 

Z.9 
91.4 

26.1 

41.79 

.13 

Z.6 
40.4 

36.85 

.60 

88.8  ^® 

5-70 

.35 

'    2.Z 
31.6 

15-51 

.17 

I                 2.Z 

75-5 

0.66 
56-17 

a.3 
89.1      \ 

Oct.   6.1 

41.69 

•  zo 

0      *-o 
38.4^ 

36.36 

-49 

85.6  ^" 

5-52 

.z8 

2.3 

29-3 

15-37 

•14 

73-0    „ 

_     0.50 
55-67 

86.4  "' 

16.0 

41.64 

.05 

£     a.3 
36.1 

36.00 

.36 

82.1  ^-5 

5-42 

.zo 

26.9  "* 

15.28 

.09 

3.8 
70.2 

0.30 
55-37 

83.5  "^ 

.00 

a.  5 

.23 

3-7 

.oz 

a.4 

.04 

3-1 

0.09 

3.0 

26.0 

41.64 

33-6  ,  _ 

35.78 

^ 

78-4     „ 

5-41 

ft 

24-5 

15.24 

67.1 

55-28 

80.5 

Nov.   5.0 

\ 

41.68 

.04 

0  a.8 
30.8 

35-72 

.06 

^  3-8 
74-6 

5.49 

.08 

2.3 
22.2 

15.27 

.03 

63.8  ^' 

O.Z3 
55.41 

^  3.9 
77.6     \ 

c% 

.zo 

3.9 

f\ 

.ZO 

3.9 

^  ^ 

•*7 

3.3 

.08 

3-4 

0.36 

0  a.8 

15.0 

41.78 

_^ 

27.9 

35.82 

70.7 

5.66 

20.0 

15-35 

60.4 

55-77      a 

74.8      _ 

24.9 

41.94 

•zo 

3.0 
24.9 

36.09 

•a7 

67.0 

5-93 

'V 

18.1  '•' 

15-50 

•»5 

56.9  '•' 

_       0.58 
56.35    _ 

2.6 
72.2 

Dec.    4.9 

42.14 

.ao 

«  3-1 
21.8 

36.51 

.4a 

63.4 

6.28 

.35 

16.6  ••> 

15-71 

.31 

53.4  "•' 

0.77 
57.12 

^        a.3 
69-9     0 

•as 

3.0 

.38 

3.3 

.4a 

Z.Z 

.36 

3-3 

0.94 

z.8 

14.9 

42.39 

18.8 

37-09 

60.1 

6.70 

'5.5       ^ 

15-97 

50.1 

58.06 

68.1 

24.9 

42.68 

.29 

_        2.8 
16.0 

37-81 

.73 

3.9 
57.2 

7.18 

.48 

0,6 
Z4.9 

16.28 

.31 

3.1 
47.0 

Z.09 
59.15 

66.8  '*^ 

34.8 

43-00 

•sa 

2.6 
13.4 

38.64 

.83 

54-7 

7.70 

•5a 

0,2 
14.7 

16.63 

.35 

e.7 
44-3 

^           Z.20 
60.35 

0.8 
66.0 

24 
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APPARENT  PI-ACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  0.8 
laS 
2a8 
30.8 

Feb.   9-7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29-5 

May  9*5 
19.5 

29.4 

June  8-4 
18.4 

28.4 

July    8.3 

18.3 
28.3 

Aug.  7-2 
17.2 
27.2 

Sept.  6.2 
16. 1 
26.1 

Oct.  6.1 
16. 1 

26.0 

Nov.  5-0 
15.0 

24.9 
Dec.    4*9 

14.9 

24.9 
34.8 


rBootis. 


Right 
Ascension. 


h     m 
1440 

s 
46.66 

46.98 

47-31 
47.64 

47-97 


48.28 

48.57 
48.83 

49.06 
49-25 

49.41 

49-53 
49.61 

49.66 

49.68 

49.67 
49.62 

49.55 
49-45 
49.32 

49.18 
49.02 
48.85 
48.67 
48.49 

48.32 
48.16 
48.03 

47.93 
47.87 

47.85 
47.88 

47.97 
48.11 

48.30 

48.53 
48.80 

49.11 


.33 
•33 
•33 
■33 
.31 


Declina- 
tion 
North. 


+2728 


.29 

.26 

•«3 
.19 

.x6 

.13 
.08 
.05 
.02 
■ox 

.05 
.07 

.10 

.X3 
.14 

.16 

.17 
.x8 
.x8 
.17 

.x6 

.13 
•  10 
.06 

.03 

.03 
.09 

.14 
.19 

.33 

-37 
-31 


40.1 

37.7 
35.6 

33.9 
32.7 


3.4 

2.x 

1-7 

X.2 

0.7 


32.0 

31-9 
32.2 

33-0 
34-2 


O.I 


0.3 

x.2 

X.6 


35.8 
37-7 

39.7 
4Z.8 

43.9 

46.0 
48.0 
49.8 

51.4 
52.7 


X.9 

3.0 
2.X 
2.1 
2.x 


2.0 
X.8 

X.6 

1.3 


a*  Librae. 


RiRht 
Ascension. 


x.o 


53.7 
54-4 
54-7 
54.7 
54.3 

53.6 
52.6 
51.2 
49.4 

47.3 


0.7 
0.3 


ao 


0,4 
0.7 


x.o 


1.4 

x.8 

2.x 
3.3 


45.0 
42.4 

39-6 
36.7 

33.7 

30.8 
28.0 

25-3 


3.6 
3.8 
2.9 
3.0 
2.9 


3.8 
3.7 


h     m 
1445 

s 
33.38 

33.70 
34.02 

34-34 
34.66 


34.96 
35-24 
35.50 
35-72 
35.92 

36.09 
36.22 

36.33 
36.41 

36.46 

36.48 
36.47 
36.44 
36.38 
36.29 

36.18 
36.05 

35.91 

35.75 
35.60 

35.45 
35.31 
35-20 

35.12 
35-08 

35.08 
35.13 
35.23 
35.39 
35.59 

35.83 
36.11 

36.42 


.32 
•33 
•33 
•33 
.30 


.28 
.26 
.22 

.30 

-17 

-13 

.XX 

.08 
.05 

.02 

.OX 
.03 
.06 
.09 
.IX 

.13 

•  X4 
.x6 

-15 
.15 

.14 

.11 
.08 
.04 
•00 

.05 
•xo 

.x6 

•30 
.34 

.38 

.31 


Declina- 
tion 
South. 


-1538 


25-4 
27.0 

28.5 

30.1 

31.7 


x.6 

X.5 
1.6 
x.6 
J.5 


P  Ursae  Minoris. 


RiRht 
Ascension. 


33.2 
34-6 
35.8 
36.8 

37-6 

38.3 
38.8 

39.2 

39.4 

39.5 


X.4 
1.3 

X.O 

0.8 
0.7 


0.5 
0.4 


0.2 


0.1 


0.0 


39-5 
39.4 
39.2 

38.9 
38.5 


O.X 


0.2 


0.3 
0.4 
0.3 


38.2 

37.7 
37.2 

36.6 

36.1 


35-5 
35.0 
34.5 
34.1 
33.9 

33.8 
34.0 

34.4 
35.0 
35.8 

36.9 
38.2 

39-7 


0.5 
Ow5 
0.6 

0.5 
0.6 


0.5 
0.5 
0.4 


0.2 


0.1 


0.2 

0.4 
0.6 
0.8 


I.X 


1-3 
1.5 


h     in 
1450 


+7432 


8 
54.19 

54-95 
55.78 
56.66 

57.55 

58.43 

59.25 
60.00 

60.65 

6i.i8 


61 
61 


.58 
.84 
61.96 
61.94 
61.78 

61.49 
61.09 
60.58 

59.99 
59.32 

58.60 

57.84 
57.05 
56.27 
55.50 

54.77 
54.09 
53.48 
52.97 
52.57 

52.29 

52.14 
52.15 
52.30 
52.61 

53-07 
53.66 

54.36 


.76 

.83 
.88 

.89 
.88 

.82 
.75 
.65 
-53 
.40 

.26 
.12 
.02 

.16 
.29 

.40 
-51 

.59 
.67 
•73 

.76 

.79 
.78 

.77 
.73 

.68 
.6x 

.51 

.40 
.38 

.15 
.01 

.15 
.31 
.46 

.59 
.70 


Declina- 
tion 
North. 


41.9 

39-5 

37.7 
36.6 

36.1 


2.4 

x.8 


I.I 


0.5 
0.2 


p  Bootis. 


Right 
AscensiozL 


m 


36.3 
37.2 
38.7 
40.7 
43.2 

46.1 
49.2 

52.4 
55.6 
58.7 

61.6 
64.2 
66.5 
68.3 
69.6 


0.9 
1-5 


2.0 


3.5 
2.9 


3.x 
3.2 
3.2 

3.1 
2.9 


2.6 

3.3 

x.8 

X.3 
a8 


70.4 

70.7 

70.5 
69.8 

68.5 

66.8 
64.6 
61.9 

58.9 
55-6 

52. 
48. 

44.4 
40.6 

36.9 

33.4 
30.3 
27.6 


t).3 
0.2 
0.7 

x.3 
1.7 


3.2 

3.7 
3.0 

3-3 
3.6 


3.8 
3.8 
3.8 
3.7 
3.5 

3-x 

3.7 


h 
1458 


18.40 
18.73 
19.09 
19.46 
19.83 

20.18 
20.51 
20.82 
21.09 
21.32 

21.51 
21.66 
21.76 
21.82 
21.84 

21.82 
21.76 
21.66 

21.53 
21.37 

21.19 
20.98 
20.76 

20.53 
20.30 

20.08 
19.87 
19.69 

19.54 
19.43 

19-37 
19.36 

19.42 

19.53 
19.71 

19-94 
20.22 

20.53 


.33 
.36 
.37 
.37 

-35 

.33 
.31 
•37 
-33 
.19 

.X5 
.10 

.06 

.02 

.02 

.06 
.10 

•13 
.x6 
.x8 

•2X 
.22 
-33 
.33 
.33 

.21 
.18 

.15 
.II 
.06 

.OX 
.06 
•  XX 

.x8 
.83 

.36 

•SI 


Declina- 
tion 
North. 


+4045 


63.2 
60.5 
58.3 
56.6 

55.5 


2.7 
2.2 

1.7 


X.I 


y  Scorpii. 


RiRht 
Ascension. 


0.5 


55.0 
55.1 
55.7 
56.9 
58.6 

60.6 
62.9 

65.5 
68.2 

70.9 


O.X 

0.6 

X.2 

X.7 
3.0 


3.3 
3.6 
2.7 
2.7 

2.6 


73.5 

75.9 
78.1 

80.0 

8i.6 


3.4 

2.3 

1.9 
x.6 


x.3 


82.8 
83.6 

83-9 
83.8 

83-3 

82.4 
81.0 

79.2 
77.0 

74.5 


0.8 
0.3 


0.1 


0.9 


1.4 

X.8 
3.2 

3.5 

2.8 


71.7 

68.6 

65.3 
61.9 

58.5 


3.x 
3.3 
3-4 
3.4 
3.3 


55.2 
52.0 
49.2 


3.3 

8.8 


h     m 

14  58 

8 
26.37 

26.70 

27.04 

27.38 
27.71 

28.03 
28.34 
28.61 
28.86 
29.08 


29.27 

29.43 
29.56 

29.66 
29.73 

29.76 
29.77 
29.74 
29.68 
29.60 


29.48 

29-34 
29.19 

29.02 

28.85 


28.24 

28.28 

28.37 
28.52 

28.72 

28.97 
29.26 

29.57 


.33 
.34 
.34 

•33 
.33 

•31 
.37 
•35 
.22 
.19 


.16 

.13 
.10 
.07 
.03 

.01 
.03 
.06 
.08 
.12 

.14 
.15 

.17 
-X7 
.16 


28.69 

28.53 
28.40     "'^ 

28.30 

28.25      '"^ 

.OX 


.04 
•09 
.15 

.80 

•»5 

••9 
.31 


Declina- 
tion 
South. 


-2454 


5.0 
6.1 

7.4 
8.8 

10.3 

11.8 

13-3 
14.7 
16.0 
17.2 

18.3 

19.3 
20.2 

20.9 
21.5 


I.X 


x.3 

x.4 
1.5 
X.5 


X.5 

x.4 

x.3 

x.2 

X.I 


X.O 


0.9 

0.7 

a6 
0.5 


22.0 
22.4 
22.7 
22.8 

22.8 


0.4 

0.3 


O.X 


0.0 


O.X 


22.7 
22.4 
22.0 

21.5 

20.9 


0.3 
0.4 

0.5 

0.7 


20.2 

19.4 

Z8.6 
17.8 
17^0 


0.8 
a8 
0.8 
0.8 
0.6 


16.4 
z6.o 
15.8 
15.8 
z6.o 


0.4 
a3 


ao 


aa 


0.5 


16^5 

X7-3 
Z8.3 


0.8 

I.O 
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APPARRNT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Bootis. 

/?  Librae. 

}^  Ursse  Minoris. 

/*' 

Bootis. 

p  Octantis. 

Mean 

Solar 
Date^ 

— 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina> 

Ascension. 

tion      1  Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North,    1 

South. 

North. 

North, 

South, 

h 

m 

e       » 

h 

m 

0       » 

h 

m 

0              * 

h 

m 

0      » 

h     m 

0      * 

15   II 

+3340 

15  II 

-  9    I 

15  20 

-(-72     10 

15  20 

+3742 

15  20 

-84   8 

Jan.    0.9 

8 
36.68 

If 

18.8 

s 
49.64 

If 

36.0 

s' 
48.37 

99 

24.4 

s 
50.42 

99 

45-8  ,  ^ 

s 
59-59  „  _ 

23.7 

10.8 

36.99 

.31 

-       3.6 
16.2 

49.94 

.30 

- 1.6 

37-6    ^ 

48-98 

.61 

2.7 

21.7 

50.73 

.31 

2.7 
43-1 

2.30 

^'•79^   - 

1.3 
22.4 

^>\ 

•33 

3.3 

•3X 

1.6 

^ 

.69 

2.3 

^ 

.33 

0  2.3 

_        3.36 

0.7 

20.8 

37.32 

13.9 

50.25 

39-2     ^ 

49-67 

19.5   ^ 

51.06 

40.8 

^4.15  „  . 

21.7 

30.8 

37.66 

.34 

1.9 
12.0 

50.56 

.31 

40.8 

50.42 

.75 

1.6 
17.9 

51.41 

•35 

X.9 
38.9 

66.61  ^-^^ 

_  0.1 
21.6 

Feb.   9.8 

38.01 

.35 

1-3 

10.7 

50.87 

•31 

42.3 

51.19 

^n 

0.9 
17.0 

51.77 

.36 

1.4 
37.5      a 

69.X1  :-^ 

0.4 
22.0 

.33 

0.8 

-30 

X.3 

.78 

0.3 

.34 

0.8 

3.47 

1.0 

19.7 

38.34 

9.9 

51.17 

43-6 

51.97 

16.8 

52.11 

36.7 

71.58 

23.0 

f>      ^ 

.31 

0.3 

.38 

I.I 

.75 

0.4 

-33 

c       O** 

3.39 

1.4. 

29.7 

38.65 

9-7^ 

51.45 

44.7     ^ 

52.72 

17.2 

52.44 

3^-5  „  ^ 

73-97  ,  ,, 

24.4 

Mar.  10.7 

38.94 

.ag 

0.4 
10. 1 

51.72 

-a? 

45.6 

53-42 

.70 

0        '•* 
18.3 

52.75 

.31 

.^0 

36-9"* 

.           3.35 
76.22 

^       »-9 
26.3 

20.6 

39.21 

.27 

a9 
II.O 

51.96 

.a4 

46-3 

54.05 

.63 

1.7 
20.0 

53.03 

.38 

1.0 
37-9 

78.29     ^ 

A        2.2 
28.5 

.33 

1-3 

.3X 

\-  0  0-5 

-54 

3.3 

•24 

X.4 

0           i-8fi 

2.6 

30.6 

39-44 

12.3     \ 

52.17 

46.8 

54-59 

22.2 

53.27 

39.3     ^ 

80.15 

3'-^  . 

.19 

1.7 

.x8 

0.2 

-44 

3.7 

.31 

1.9 

X.60 

2.9 

Apr.   9*6 

39.63 

^ 

14.0 

52.35 

^ 

47-o^ 

55.03 

^4-9  „  ^ 

53.48 

4^-2 

^'•75  ,  „ 

34-0,  , 

* 

19.6 

39.79 

.16 

_        3.x 
16. 1 

52.51 

.x6 

ai 
47-1 

55-35 

-33 

27.8  *•' 

53.65 

•17 

2.2 

43-4^ 

83.08  "^ 

37.1  '" 

29-5 

39.91 

.12 

18.4  *•' 

52.64 

.13 

0.x 
47.0 

55.55 

.30 

3.2 
31.0 

53-78 

-13 

*5-8r: 

«-»•"  ^» 

40.4  ^• 

May   9*5 

39.99 

.08 

20.8  »•* 

52.74 

.10 

0.2 
46.8 

55.63 

.08 

3.2 

34-2  ,  ^ 

53.87 

.09 

A         2.6 

48-4 , , 

84.81  *^ 

43-7   • 

^ 

.04 

3.5 

f\ 

.07 

_     0.4 

.04 

3.2 

.05 

2.7 

0      0  ^^-s? 

3.3 

19.5 

40.03 

23.3 

52.81 

46.4 

55.59 

37.4 

53-92 

5'-^  ,< 

85.18 

47.0 

.00 

a.4 

.05 

0.4 

.16 

3.1 

.01 

2.6 

* 

0.03 

3-3 

29-5 

40.03 

25-7 

52.86 

46.0 

55.43 

40.5 

53-93 

53-7,. 

^5-21     ,^ 

50.3  ,  ^ 

June  8.4 

40.00 

.03 

«      ^4 
28.1      ^ 

52.87 

.01 

0.5 
45.5 

55.16 

.27 

2.9 
43.4 

53.90 

.03 

^''•^  ^ 

0            °.30 
84.91 

3-1 
53-4  ^  a 

18.4 

39.94 

.06 

3.1 
30.2 

52.85 

.03 

0.5 
45.0     ^ 

54.80 

.36 

a-5 
45-9 

53.83 

.07 

58.5  ^' 

0.64 

®4-27  ^  „. 

_        2.8 

28.4 

39.84 

.10 

1.9 
32.1       ^ 

52.81 

.04 

0.6 
44.4 

54.34 

.46 

2.2 
48.1     „ 

53.73 

.10 

2.0 
60.5        - 

83-32 

5«-«   * 

July   8.3 

39.72 

.13 

.x6 

1.6 

"•7  ..3 

52.74 

.07 
.10 

0.5 
0.5 

53.81 

.53 
.60 

1.8 
49.9  ,^ 

53.59 

.14 
.16 

4=        X.8 
62.3 

1.4 

82.08 

X.49 

61.1  ^-^ 
1.8 

18.3 

39.56 

35-0 

52.64 

43.4 

53.21 

5'-^         B 

53.43 

63-7 

80.59 

62.9 

28.3 

39.39 

.17 

0.9 
35.9     , 

52.52 

.13 

0.5 
42-9     , 

52.57 

.64 

0.8 
51.9 

53.24 

.19 

_        1.0 
^4-7  ^  . 

78.89  "-^ 

^         1-3 
^4-2  „« 

.19 

^      o^-S 

.13 

o-S 

.68 

0.3 

.31 

0.6 

1.85 

,         0.8 

Aug.   7-3 

39.20 

36.4 

52.39 

42.4 

51.89 

52.2 

53.03 

65.3 

77-04 

65.0 

17.2 

38.99 

.31 

0.3 
36.6 

52.24 

.15 

0.5 
41.9 

51.20 

.69 

0.3 
51.9     „ 

52.81 

.33 

^       0.2 
^5-5  ^   • 

1.94 
75.10 

^         0.2 
^5-2  ^  , 

27.2 

38.78 

.31 

36.3   ^ 

52.08 

.z6 

0.4 
41.5 

50.50 

.70 

0.8 
51.1 

52.58 

.33 

^5-3  ^, 

1.97 
73-13     _ 

£        °-3 
^4-9  ^  ^ 

.30 

0.6 

.16 

0.3 

.68 

1.3 

.22 

0.7 

1.92 

0.9 

Sept.  6.2 
16.2 

38.58 
38.39 

.19 

'5-' I. 

34.6 

51.92 
51-77 

-»5 

41.2 

0.3 
40.9 

49.82 
49.18 

.64 

4f  ,.8 
48-0  ,  , 

52-36 
52.14 

.22 

64.6 

63.5   . 

71.21 

64.0 

62.S  '•' 

26.1 

38.21 

.x8 

1.5 

33.1   \ 

51.64 

.13 

0.2 
40.7 

48.59 

-59 

2.3 
45.7 

51-95 

.19 

62.0  "^ 

67.83  '•'" 

60.6  '•' 

Oct.    6.1 

38.07 

.14 

Z.8 
31.3 

51.54 

.10 

0.0 
40.7 

48.06 

.53 

2.7 
43.0^ 

51.79 

.16 

60.1  '-^ 

66.50  '-^^ 

58.3  ;•! 

16.  z 

37.96 

.11 

3.3 
29.1 

51.47 

.07 

40.8 

47.63 

.43 

3.0 
40.0 

51.66 

•13 

57-«  I'a 

I.OO 

^5-50^^ 

«-^  ■ 

.06 

a.  5 

.02 

0.3 

.33 

3.4 

.08 

2.6 

0.63 

3.0 

26.0 

37.90 

26.6 

51.45 

41.1 

47.30 

36.6 

51.58 

55-2  ,  „ 

64.88 

52-^  ,  0 

.01 

3.7 

.02 

^0*5 

.22 

3-6 

.03 

2.9 

_       -      0.31 

£    3.0 

Nov.    5-0 

37.89 

23.9 

51-47 

41.6 

47.08 

33-0     ^ 

51.55 

52-3  ,  , 

^4-67  „  ,, 

49.6 

15.0 

37.93 

.04 

3.0 
20.9 

51.55 

.08 

0.7 
42-3 

46.99 

.09 

^'^•s  • 

51.58 

.03 

0 

3-1 
49-2  ,  , 

^      «      0.22 
^4-89  ^  . 

^           3.1 

4^-5  ,  „ 

25.0 

38.03 

.10 

3.  a 

17.7 

51-67 

.12 

I.O 

43.3 

47.04 

.05 

25.4  '• 

51.66 

.08 

3.3 
45-9  ,  , 

^              0.65 

3.0 
43-5  ,  « 

Dec.   4-9 

38.19 

.16 

3.2 
14.5 

51.84 

.17 

1. 1 
44.4 

47.22 

.18 

^  3.8 
21.6 

51.81 

.15 

^  3-3 
42-6  ,  , 

1.06 
66.60 

2.0 
4°-7  ,  ^ 

.31 

3.1 

.22 

1.4 

.32 

3-6 

.20 

3.3 

1.43 

2.4 

14.9 

38.40 

11.4 

52.06 

45.8 

47.54 

18.0 

52.01 

39.3, 

68.03    _ 

3^-3  ,  „ 

24.9 

38.65 

.25 

8.3^" 

52.3^ 

.25 

X.5 
47-3 

47.99 

.45 

14.6  '■' 

52.26 

•25 

^     3.2 
3^-^,„ 

69.80  '-^ 

3^-3  ,  fi 

34-9 1 

38.94 

.39 

5.4'-^ 

52.59 

.28 

48.8  '•' 

48.54 

•55 

II.6 

52-55 

.29 

2.9 
33.2 

0    2.03 
71-85 

x.o 
34-7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 

Solar 
Date. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.   9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May   9.5 

19.5 

29-5 
June   8.4 

18.4 

28.4 

Jnly   8.4 

18.3 

28.3 

Aug.   7.3 

17-3 
27.2 

'Sept.  6.2 

16.2 

26.1 

Oct.   6.1 

x6.i 

26.1 
Nov.  5.0 

15-0 
25.0 

Dec.    5.0 

X4.9 
24.9 

34-9 


p  CoronaeBorealis. 


Right         DecHna- 
Ascension. .      tion 
.    NortA. 


m 


1523     1+2925 

M 
69.7 


8 
51.04 

51-33 
51.64 

51-97 
52.30 

52.62 

52.93 
53.22 

53.48 
53-71 

53-91 

54-07 
54.20 

54-30 

54-36 

54-38 

54-37 
54-32 

54-24 
54-14 

54-00 

53-84 
53-66 

53-47 
53-27 

53-07 
52.88 

52.71 
52.56 
52-45 

52.38 
52.36 
52.40 
52.49 
52.63 

52.82 
5306 

53-34 


.ag 
.31 
-33 
-33 
•3« 

.31 
.29 
.26 

-23 
.ao 

.16 

.13 
.10 
.06 
.oa 

.ox 
.05 
.08 
■zo 
-U 

.x6 
.18 

.19 
•ao 

.90 

•zg 

•17 
-15 
.11 

.07 

.02 
.04 
.09 

• 

.14 
.19 

•*4| 

.aS 


I  67.1 
i  64.8 
I  62.8 

I  61.4 

I 
I 

60.5 
60.1 
60.3 
,  61.0 
62.1 


a.6 

2-3 


3.0 


1.4 
0.9 


0-4 
0.2 
0.7 


i.z 


a  Coronae  Borealis. 


Right      I  Declizia- 
AscenaioiL        tion 
/iartJk. 


1.5 


63.6 

65-5 
67.6 

69-9 
72.3 

74-6 

76.9 
79.0 

80.9 
82.5 

83.9 
I  84.9 

85.6 

85.8 

85.8 

85-3 

84-5 
83.2 

81.6 
79-7 


Z.9 
2.1 

2.3 

a.4 

«.3 


a- 3 


2.1 


z.9 
1.6 
1.4 


z.o 


0.7 


o.a 


0.0 


0.5 


0.8 

1.3 
Z.6 
z.9 
a.3 


77-4 

74-9 
72.1 

69.2 

66.1 


a.5 
2.8 

a.9 

3.1 

3.1 


63.0 
6ai 
57-2 


2.9 

a.9 


m 


15  30     +27     2 
14.6 


s 

36.17 

36.45 
36.76 

37.08 
37-41 

37-72 
38.03 

38.32 
38.58 
38.81 

39-02 

39-19 
39-33 
39-43 
39.50 

39.53 
39.53 
39-49 
39.43 
39.33 

39.20 

39-05 
38.88 

38.70 

38.50 

38.30 
38.12 

37.95 
37.80 

37-69 

37.62 
37.60 

37-63 

37-71 
37-84 

38.03 
38.26 

38.53 


.28 
.3« 
.3a 
.33 
-3» 

-31 
.ag 
.a6 

.83 

.2Z 

•17 

•14 
.ZO 

.«^ 

.03| 


12.0 

I     9-7 

I     7-7 
6.2 


2.6 
2.3 
2.0 

1-5 


z.o 


5-2 


I 


4.8 
4.8 

5-4 
6.4 

7.8 

9.6 
IZ.6 

13.8 
16.0 


0.4 
0.0 
0.6 


I.O 


1.4 


Z.8 


2.0 


2.2 


a.a 


2-3 


.18.3 
.00  '  a.a 

I  20.5 
.04  I  2.1 

,  22.6 
.06  z.9 

26.1 

1-3 


.13 

.15 

.17 
.z8 

.ao 

.ao 

.z8 
.17 

.15 

.zz 

.07 

.oa 

.03 
.oB 

.13 
-19 

.83 

-47 


27.4 
28.5 

29.2 
29.6 
29.6 


z.x 


0.7 
0.4 


0.0 


0.4 


29.2 

28.5 
27.4 

25-9 

24.1 


0.7 

z.z 

1-5 
z.U 


2.Z 


22.0 

19.5 
16.9 

14.0 

ZI.X 


2.5 

a.6 
a.9 
a.9 
3.0 


8.Z 
5*2 
2.4 


a.9 

2.8 


a  Serpen tis. 


Right 
Ascension. 


h     zn 

15  39 


s 

31-34 
31.62 

31.90 

32.21 

32.51 

32.81 
33-10 

33-37 
33.62 

33-84 
34-04 

34-22 

34-37 
34.48 
34-58 

34-63 
34.66 

34.66 

34-62 

34-56 

34.48 
34.36 
34.22 

34.07 
33-90 

33-73 
33-57 
33-42 
33-30 
33- 20 

33-15 

33.14 

33-17 
33-26 

33-40 

33-58 
33.80 

34.05 


.as 
.28 

.31 
.30 
.30 

.29 

.27 
-25 
.22 
.20 

.z8 

-15 
.zx 
.zo 

.05 
.03 

.00 

.04 
.06 
.08 

.za 

-14 
->5 
.17 
.17 

.z6 
-15 

•  Z2 
.ZO 
.05 

•OX 

.03 
.09 

.14 
.z8 

•aa 

.25 


Declina- 
tion 
Ntnrth, 


+   643 


43-3 

41.3 

I  39.3 

!  37-6 

36.1 


a.o 


2.0 


1.7 
1.5 


x.a 


34-9 

I  34.1 

.  33.6 

33-5 

33.7 


0.8 
0.5 


O.X 


o.a 
0.6 


34-3 

35-1 
36.1 

37.3 
38.6 


0.8 


z.o 


Z.2 


1-3 

1.4 


40.0 

41.4 

42.7 

43-9 
45-1 


1-4 
X.3 


I. a 


1.2 


f  Serpentis. 


Right 
AscensiozL 


46.1 

46.9 
47.6 

48.0 
48.3 

48.4 
48.2 
47.8 
47-2 
46.3 


i.o 


0.8 
0.7 
0.4 
0.3 


0.1 


0.2 


0.4 
0.6 
0.9 


z.z 


I 


45-2 
43.8 
42.2 

40.4 

38.4 

36.4 

34.2 
32.1 


Z.4 
1.6 
z.8 


2.0 


2.0 


a.a 


a.z 


h     zn 

1546 


8 
0.80 

1.07 

1-35 
1.65 

1.96 

2.25 
2.54 

2.8l 

3.07 
3-30 

3.51 

3-69 

3-84 

3-97 
4.06 

4-13 
4.17 

4.17 

4.14 

4-09 

4.00 
3.89 

3-75 
3-60 

3-44 

3.27 
3-10 
2.96 
2.83 

2-73 

2.67 
2.65 
2.68 
2.76 
2.89 

3-07 
3-29 
3.54 


Declina- 
tion 
N<rrth, 


•«7 
.a8 
.30 
.31 
.99 

.29 

.27 
.a6 

.23 

.2Z 

.z8 
.15 
■«3 
.09 
.07 

.04 
.00  I 

.03  j 
.05! 
.09  I 

.zz  . 

.14 

.15 

.z6 
-17 

•17 
•14 
.«3 
.zo 

.06 


+  445 

64.9 
62.9 


a.o 


61.0 

59-3 
57.8 

56.7 
55.8 

55.3 
55-1 
55.3 


z.9 

J.7 
».5 


z.z 


0.9 
0.5 


o.a 


0.2 


0.4 


55.7 
56.5 
57-4 
58.5 
59.7 


O.S 
0.9 


Z.I 


i.a 

1.3 


C  Ursse  Minoris. 


Right 
Ascezzaion. 


h     zn 
1547 


8 
21.82 

22.59 

23-49 
24.50 

25.58 


0.77 
0.90 

Z.OI 

Z.08 


Z.Z2 


26.70 
27.80 
28.86 
29.83 
30.68 


Z.IO 

Z.06 

0.97 
0.85 
0.72 


Declina- 
tion 
North. 


+78    5 


18.4 

15.6         t 

2.4 
13.2 

^      z.8 
II. 4 

z.2 

ia2 

0.5  ' 


9.7 

9.9 

10.7 

12.2 
14.2 


0.2 

0.8  I 
I 
X.5 


a.o 


2.4 


31.40 


0.55 


16.6 


31.95  _.     19.4 


0.3: 
o.ao 


aoz 


I 


.03 

.03 

.08 

.13 

.18 

.aa 
•25 


61.0 
62.3 
63.6 
64.7 
65.8 

66.8 
67.6 
68.2 
68.7 
69.0 

69.1 
69.0 

68.7 
68.2 
67.4 

66.4 
65.2 

63.7 
62.0 

6a2 


1.3 
1.3 


I.z 


t.I 


1.0 


0.8 
0.6 

0-5 
0.3 


O.Z 


O.X 


0.3 
0.5 
0.8 


z.o 


z.2 


1-5 

1-7 

z.8 


a.o 


58.2 
56.1 

541 


a.z 
2.0 


32.32 

32.52 

32.53 

O.Z7 

32.36 

0.34 
32.02 

0.5Z 

30.86 

30.08 

^  0.88 


22.5 

25-7 
29.0 


a.8 
3.x  ' 
3.a  I 

3-3! 
3.1 


32.1 

3.0 

35-1        I 

I  37.8  '•'  ' 
a.4 

40.2 

2.0 

42.2 

^        1.6 


29-20  43.8 

0.98  _  1.0 

28.22  ,  44.8 

Z.03  0.6 

27-19        _o  45.4 


26.11 
25.02 


z.08 
Z.09 
Z.09 


4^4 
44.9 


0.0 


0.5 

1.0 


2393  ,         43-9 
««  1.05  ,  Z.5 

22.88        :  42.4    ^ 

a98  ,  ^  a.o 
21.90  40.4 

0.90 ,  2.4 

21.00  '   38.0 

0.78  ^  2.8 
20.22  35.2 

0.65  3.x 


19-57  32.1 

°-*«      0*3.5 
19.09         .  28.6 

_       0.30  3-6 

18.79         \  25.0 


18.68 
18.77 


19.06 

19-54 
2a2i 


O.ZZ 


ao9 
0.39 


0.48 
0.G7 


21.3 
17.5 

13.8 
10.4 

7.3 


3-7 
3.8 

3-7 


3.4 
3.1 
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« 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

f  Coronae  Borealis. 

<J1 

Scorpii. 

/3*  Scorpii. 

0  Herculis. 

r5*  Apodis. 

Mean 

• 

Solar 
Date. 

— 

- 

1 

- 



1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

RiRht 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

North. 
0      ' 

South. 

South. 

0      t 

North. 

South. 

h 

h 

m 

0      t 

h     ] 

m 

h     m 

0       • 

h     m 

0       » 

15  53 

+27     9 

15  54 

—  22  20 

1559 

-1932 

16  5 

+4510 

99 

16  5 

-7826 

Jlan.    0.9 

1         10.9 

s 
35-45 
35-72 

-«7 

»» 
20.9 
18.2  "^ 

s 
38.38 
38.67 

.29 

99 

0.9 

44-5 

8 
50.23 

50.51 

.28 

99 

23.2 

I.O 

24.2 

s 
42.89 

43.18    -^ 

^7 
66.6  ^'^ 

s 
-         x.oo 

56.19 

54.3 

20.8 

36.01 

.29 

15.8*- 

38.98 

.31 

0.9 
45-4 

50.81 

.30 

1.0 
25.2 

.3a 

43-50       . 

<       a.7 

57-36  •• 

1.2 
53.1        ^ 

30.8 

36.32 

.31 

13.8 

39-31 

.33 

I.I 
46.5 

51.13 

.3a 

_         X.I 

26.3 

43.86    '3^ 

-        2.a 
61.7 

58-«'      ' 

0.7 
52-4  ^  ' 

Feb.    9.8 

36.64 

-3a 

1.6 
12.2 

39-63 

.3a 

_  i.i 
47.6 

51-45 

.3a 

x.2 
27.5 

44.23  'Z 

£.               '.7 
60.0 

1.30 
59.91    . 

0.2 
52.2 

.3a 

X.2 

.33 

I.I 

.3a 

x.x 

•37 

X.x 

X.33 

0.3 

19.8 

36.96 

II.O 

39.96 

48.7 

51-77 

28.6 

44.60 

58-9  „ . 

61.24 

52-5        a 

29.8 

37-27 

.31 

0.6 
10.4 

40.27 

.31 

49-8  ''\ 

52.08 

.3X 

,   1.0 

^9-6  ^  ^ 

44-98    ''' 

^"^  ■ 

-                 X.30 
62.54        ,^ 

a8 
53-3 

Mar.  10.7 

37-56 

.29 

0.0 
10.4 

40.57 

-30 

50.8  '-^ 

52.38 

.30 

0.9 
30.5     a 

45-33   Z 

58.6  "• 

63.81 

1.2 

54-5     ^ 

1 

20.7 

37-84 

.28 

10.8 

40.86 

.a9 

0.9 
51.7     0 

52.66 

.28 

0.8 
31.3 

45.67   -^ 

0.8 

59.4 

I.2I 
65.02 

,      1.6 
56.1 

.25 

0.9 

.26 

0.8 

.26 

0.7 

.30 

1.3 

^^           I.X2 

-     2.0 

30.6 

38.09 

«/ 

II.7 

41.12 

52.5 

52.92 

32.0 

45.97     ^ 

60.7 

66.14 

58.1 

.22 

1.4 

•as 

0.7 

.as 

0.6 

.aS 

7.9 

1.02 

2.3 

Apr.    9-6 
19.6 

38.31 

• 

I3-I 

41-35 

53-2     ^ 

53-15 

32.6 

4^-25     ^, 

62.6 

67.16 

60.4 

38.50 

.19 

«  1.7 

14.8    * 

41.56 

.21 

0.6 
53-8 

53.36 

.21 

0.4 
33-0 

46.48   ''I 

2.2 

68.05  ""^ 

_       2.6 
630     ^ 

29.6 

38.66 

.16 

16.8 

41-75 

.19 

0.5 
54-3 

53.55 

.19 

0.3 
33-3 

46.66   ''I 

_           2.6 

^7.4 , « 

68.80  °-^5 

65.8  "' 

May   9-5 

38.79 

-13 

2.2 
19.0 

41.90 

.'5 

0.4 
54-7 

53.70 

.15 

^  °-3 
33.6 

46.81     ^ 

2.8 

o.6x 
69.41 

68.7  "' 

* 

19-5 

38.88 

.09 

a.3 
21.3 

42.03 

.13 

0.3 
55-0 

53-83 

.13 

O.X 

33-7 

£         -09 
46.90 

3.0 

73.2, 

69.85 ":: 

3.0 
71.7 

.05 

a.4 

.09 

0.3 

.10 

O.X 

.06 

3.0 

0.28 

3.0 

29.5 

38.93 

23-7 

42.12 

55-3 

53-93 

33.8 

46.96 

7^-2  «  p 

70.13  ^ 

74-7 

T                            ^^ 

.02 

,      a-3 

.06 

1         ^  0-3 

.06 

0  0-0 

^    ^    -00 

3.8 

0.10 

3.0 

June   8.5 

38.95 

26.0 

42.18 

'  55.6 

53-99 

33-8 

46.96 

79-0  „  „ 

70-23^ . 

77-7  ^  ^ 

.01 

a-a 

.02 

,             0.1 

.03 

«  0.0 

•05 

0     0  a.8 

0.08 

0    -^  a.9 

18.4 

38.94 

28.2 

42.20 

55.8 

54.02 

33.8 

46.91 

81.8 

70.15  ^ 

80.6 

28.4 

38.89 

.05 

2.0 
30.2 

42.19 

.01 

54.01 

.01 

„  0.0 
33.8 

46.8.  "^ 

84.3 :' 

69.89 

83.3 "' 

July    8.4 

38.80 

.09 

1.8 
32.0 

42.14 

•05 

0 

1 55.8 

53.97 

.04 

0.1 
33-7 

46.69 

«^-5  r 

69.47        .^ 

85.7  •♦ 

rf         » 

.11 

1.5 

.08 

0.0 

.08 

0.1 

.17 

1.9 

a  57 

2.x 

18.3 

38.69 

33-5 

42.06 

55-8 

53-89 

33-6 

46.52 

88.4 

68.90 

87.8 

28.3 

38.54 

-15 

1.2 

34-7 

41-95 

.IT 

0.1 
55-7 

53.78 

.11 

0.2 

33-4 

^              .21 
46.31 

89-9 

68.18°-'^ 

89.4 

Aug.    7-3 

38.38 

.16 

0.9 
35.6     ^ 

41.81 

.14 

0.2 

55-5 

53-65 

.13 

0.3 
33-1 

1.0 
90.9 

^        0.83 

67-35  ^ 

1-3 
90.7 

17-3 

38.19 

.19 

0.6 
36.2 

41.65 

.16 

0.3 
55-2 

53-50 

.15 

32.8 

.a6 
45.81 

,  0.7 
91.6 

66.43  ^ 

0.7 
91.4 

.20 

^     o-i 

^\ 

•ir 

0.3 

.18 

0.3 

'^ 

Owl 

^  0.97 

I  o.a 

27.2 

37-99 

36.3 

41.48 

a 

54-9 

53-32 

32.5 

45-54     ^„ 

91.7 

65.46 

91.6 

.20 

0.2 

.18 

0.4 

.»7 

0.4 

.28 

0.3 

0.99 

0.3 

Sept.  6.2 

37-79 

.20 

36.1 

41.30 

.18 

0.5 

53.15 

.18 

32.1 

0.4 

45-26 

0    -ao 

9-'-^  0.8 

^•^7  ,^ 

9^-3  n« 
0.0 

16.2 

37-59 

35-6 

41.12 

54.0 

52.97 

^ 

31-7 

44.98 

90.6 

63.51 

90.4 

26.2 

37-40 

.19 

34-6 

40.96 

.16 

0.5 
53-5 

52.81 

.16 

0.4 
31-3 

.26 
44.72 

89.3  '-i 

iT        ^        0.9° 
62.61 

89.0  -J 

Oct.    6.1 

37-24 

.16 

».3 
33-3 

40.82 

.14 

0.5 
53-0 

52.67 

.14 

0.4 
30.9 

n    -a4 
44.48 

87.6  '• 

61.81 

;  87.2  '•" 

16. 1 

37-10 

.14 

31.6  '■' 

40.71 

.11 

0.5 
52.5 

52.56 

.11 

30.6 

0    -ao 
44.28 

85.4" 

t-             £   0-65 
61.16 

_              0 

i  a        a.3 
84.9 

.09 

2.0 

.06 

0.4 

.07 

0.3 

.x6 

a.5 

a48 

a-5 

26.1 

37-OI 

29.6 

40.65 

52.1 

52.49 

30-3 

44.12 

^^•9  ,  „ 

60.68 

82.4 

.05 

a.3 

.02 

0  0.3 

.02 

0.1 

.IX 

D         *-9 

0.28 

^  2.8 

Nov.    5-0 

36.96 

•* 

27-3     ^ 

40.63 

51.8 

52.47 

30.2 

44.01 

80.0 

60.40 

79-6 

r 

15.0 

36.96 

.00 

2.6 
24-7     « 

40.67 

.04 

,  0.2 
51.6 

52-50 

•03 

0.0 

30.2 

.04 
43.97 

76.8  f' 

ao6 
60.34       , 

76.6  ^° 

.06 

2.8 

.09 

_  ao 

.09 

0.2 

0    .01 

3.4 

0.16 

2.9 

25.0 

37.02 

21.9 

40.76 

51.6 

52.59 

30.4^ 

43-98 

73-4  ,  . 

60.50 

73-7    0 

•  XI 

2.9 

•14 

0  o-a 

.13 

0.3 

.09 

^       3.5 

-    00  0-38 

2.8 

Dec.    5-0 

37-13 

19.0 

40.90 

51.8 

52.72 

30.7   ^ 

44-07 

69.9 

60.88 

70.9    ^ 

.16 

3.0 

.19 

0.4 

.19 

0.6 

.14 

3-5 

0.60 

a.6 

14.9 

37-29 

16.0 

41.09 

52-2  ^  . 

52.91 

3^-3^^ 

44.21 

66.4 

61.48 

68.3 

•31 

3.0 

.34 

0  0-6 

.22 

0.7 

.ax 

£         3.4 

^          0-79 

zf-e      «.3 

24.9 

37-50 

13-0     ^ 

41-33 

52.8 

53-13 

32.0 

44.42 

63-0. 

62.27 

66.0 

.34-9 

37.75 

.35 

2.8 
10.2 

41.60 

.27 

_  a8 
53-6 

53-40 

'V 

0.9 
32.9 

44.68 

59.7  "-' 

-          0.96 
63.23 

64.2 
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FIXED  STARS,  1904. 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.  ag 
10.9 
20.9 
30.8 

Feb.  9.8 

19.8 

29.8 

Mar.  10.7 

20.7 

30.7 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19-5 

29.5 

June  8.5 

Z8.4 

28.4 

July   8.4 

18.4 

28.4 

Aug.   7.3 

17-3 
27.3 

Sept.  6.2 
z6.2 
26.2 

Oct    6.x 

16.  z 

26.1 

Nov.  5«i 
15.0 
25.0 

X>ec.    5*o 

X4.9 
24.9 
34-9 


Groom  bridge  2320, 


Right 
Ascension. 


h 
16 

8 
59.85 

6a  28 
60.79 

61.37 
61.98 

62.63 
63.26 
63.89 
64.46 
64.99 

65.44 
65.82 
66.10 
66.28 
66.38 

66.37 
66.27 

66.08 

65.80 

65.44 

65.02 
64.54 
64.01 
63.44 
62.86 

62.28 
61.70 
61.15 
60.65 
60.20 

59-83 
59-55 
59-38 
59-3X 
59-35 

59-51 

59.79 
60.16 


5 


•43 

.5» 
.58 
.61 
.65 

.63 
.63 
.57 
.53 
.45 

.38 
.38 
.18 
.zo 
.ox 

.10 

.19 
.28 

.36 

.4a 

-48 

-53 
.57 
.58 
-58 

-58 
.55 

•50 
•45 
-37 

.38 

•»7 
.07 

.04 
.16 

•a8 

•37 


Declina- 
tion 
North. 


+68    3 


43.0 

39.9 
37-2 
35.1 
33-5 


3-1 
2.7 


2.1 


1.6 
0.9 


32.6 

324 
32.9 
34-0 
35.8 


0.2 


0.5 

7.x 

1.8 

S.2 


6  Opbiuchi. 


Right 
Ascension. 


38.0 
40.7 

43.6 
46.8 

50.1 


a-7 
2.9 

3.2 
3-3 
3.2 


53-3 
56.5 

59.4 
62.1 
64.4 

66.3 
67.7 
68.7 
69.1 
69.0 

68.4 
67.3 
65.6 
63.6 
6i.o 


3.2 

2.9 
2.7 

2.3 
1.9 


1.4 

I.O 

0.4 

O.X 

0.6 


Z.I 


X.7 
2.0 

2.6 

2.9 


58.1 

54.8 

51-3 
47.6 

43.8 


3.3 

3-5 

3.7 
3.8 
3.8 


40.0 

36.4 
33-0 


3.6 
3.4 


h 
16 

8 
17.81 

18.06 

18.34 

18.64 

18.94 

19.24 

19-53 
19.81 

20.07 

20.32 

20.55 
20.75 
20.93 
21.08 
21.  20 

21.30 
21.36 

21.39 
21.38 

21-35 

21.28 
21.18 
21.05 
20.91 
20.74 

20.57 
20.40 
20.24 
20.10 
19.99 

19.92 
19.88 
19.90 
19.96 
20.07 

20.23 

20-43 
20.67 


m 


.25 

.28 

.30 
.30 
.30 

.29 

.28 
.26 

.25 
.23 

.ao! 
.18' 

-15 
.12 
.10 

.06 
.03 
.ox 

.03 
.07 

.10 
.13 
•14 
•17 
•17 

-X7 
.16 

.14 

.zz 
.07 

.04 
.02 
.06 
.zx 

.16 

•ao 
•24 


Declina- 
tion 
South. 


-326 

m 
42.8 
44.4 
46.0 

47.5 
48.9 


X.6 

X.6 

1-5 
».4 


5a  O 
51.0 
51.6 
52.0 
52.1 


i.x 


x.o 


0.6 

0.4 


O.I 


0.2 


51-9 
51.6 

51-0 

50.3 
49.5 


0.3 
0.6 

0.7 
0.8 
0.9 


c  Coronae  Borealis. 


Right 
Ascension. 


Declina- 
tion 
North. 


m 


48.6 

47-8 
46.8 

46.0 

45-2 


0.8 
1.0 
0.8 
0.8 
0.8 


44-4 
43-8 
43.2 
42.8 
42.4 


0.6 
0.6 

0.4 
0.4 


0.2 


42.2 
42.1 
42.2 

42.4 
42.7 


O.X 


ax 


0.3 


0.3 
0.6 


43-3 
44.0 

450 
46.1 

47-4 

48.9 
50.5 

52.2 


0.7 
x.o 


x.x 


X.3 
«-5 


Z.6 
X.7 


16  II    +34    5 


s 

3.51 

3-77 
4.06 

4.38 
4.70 

5-03 
5-36 
5.68 
5.98 
6.25 

6.50 
6.71 
6.89 
7.04 

7.14 

7.21 
7.24 
7.22 
7.17 
7.08 

6.96 
6.80 
6.62 
6.41 
6.19 

5.96 

5-73 
5-51 
5.32 
5-15 

5.02 

4-94 
4.91 

4-94 
5-02 

5.16 
5.36 
5-59 


.26 

.29 
•32 
.32 

•33 

.33 
.32 
.30 
•27 

•25 

.21 
.x8 

•15 
.xo 

.07 
.03 

•02 

.05  I 
.09, 
.X2 

.16 
.18 
.2X 
.23 
.23 

.23 
.23 

I 

,191 

.17 

.13 

.08  , 

.03 

.03 

.08 

-14 

.30 
.23 


67.0 
64.1 
61.5 

59.3 

57-5 

56.3 
55.7 
55.6 
56.1 
57-2 

58.7 
60.6 
62.8 

65.3 
67.9 


2.9 
2.6 

3.2 

1.8 


1.3 


a6 


0.1 


0.5 


I.x 


'.5 


x,9 
2.3 

2.5 

2.6 


r  Herculis. 


Right      I  Declina- 
Ascension.        tion 
North. 


70.5 

73-1 
75.6 
78.0 
80.0 


2.6 


2.6 
2.5 
2.4 

2.0 
1.8 


81.8 

83-3 
84.3 
85.0 

85.3 

85.2 
84.6 
83.6 
82.2 
80.4 


1.5 
x.o 

0.7 
0.3 


O.Z 


0.6 


x.o 


X.4 
X.8 


3.3 


78.2 
75.8 

73-0 
70.0 

66.8- 


2.4 
2.8 
3.0 


?.2 


3.2 


63.6 
60.4 

57.3 


h      m 
16   16 


+46  32 


3.2 

3.1 


s 

49-43 
49.71 

50.02 

50.38 

50-75 

51.13 

51-51 
51.88 

52.22 

52.54 

52.83 
53.08 
53.28 

53-44 
53-55 

53-62 
53.63 
53-59 
53-51 
53.38 

53-21 
53-00 
52.76 

52.49 
52.20 

51-91 
51-62 

51.34 
51.09 

50.87 

50.69 

50.56 
50.50 

50-50 
50-56 

50.69 
50.88 

51-13 


.28 

-31 

.36 
■37 
.38 

.38 
.37 
.34 
.32 
.29 

.25 

.20 

.16 
.11 
.07 

.01 
.04 
.08 
-13 
-17 

.2X 

.24 
.27 
.29 
.29 

.29 
.38 

.25 

.33 

.x8 

.13 
.06 
.00 
.06 
.J3 

•19 
•25 


29.5 
26.4 

23.6 

21.3 

19.5 


3.1 
2.8 

2.3 
x.8 


18.3 
17.8 
17.8 
18.5 
19.8 


1.2 


0.5 


0.0 


0.7 

1.3 
1.8 


I 


21.6 
23.8 
26.4 
29.2 
32.2 


2.2 
2.6 
2.8 
3.0 
3.0 


y  Apodis. 


Right      '  Declina- 
Ascension.         tion 
South. 


35-2 
38.2 
41.0 

43-7 
46.0 

48.0 
49.6 
50.8 

51-5 
51.8 

51.6 

50.9 

49-7 
48.0 

46.0 


3.0 
3.8 

2.7 
2.3 


3.0 


Z.6 


Z.3 


0.7 
0.3 


0.2 


0.7 
Z.2 

X.7 


3.0 


2.5 


43-5 

40.7 

37.5 

34-1 
30.6 


3.8 
3.2 
3.4 
3-5 

3.5 


27.  J 
23.6 
20.2 


h     in 
16   18 


s 

38.34 

39.37 

40.53 
41.78 

43.10 


Z.03 
x.x6 

1.25 
1.32 

»-35 


44-45 

45-79 
47.10 

48.36 

49.53 


1.34 
1.31 
1.26 
1. 17 
1.08 


S.5 

3.4 


50.61 

51-57 
52.40 

53.07 
53-58 


0.96 
a83 
0.67 
0.51 
0.34 


53.92 
54.08 
54.06 
53-86 
53-48 


52.93 
52.24 

51-41 
50.49 
49.51 


48.50 
47.50 

46.55 
45-70 
44-99 


0.16 


0.02 


0.30 
a  38 

0-55 


0.69 
0.83 
0.93 
a98 


z.oz 


z.oo 


0.95 
0.85 
0.7Z 
0.54 


44-45 
44.10 

43-98 
44.08 

44.41 

44.96 

45-71 
46.64 


0.35 

O.X2 


azo 


0.33 
0-55 


0.75 
0.93 


-7840 


36.2 

34.4 
33.0 
32.1 
31.7 


x.8 

1.4 

0.9 
0.4 


0.1 


31.8 
32.3 
33.4 
34-8 
36.6 

38.8 
41.2 

43.9 
46.7 
49.7 


0.5 
I.I 

1.4 
x.8 


2.2 


2.4 

2.7 
2.8 

3.0 

3-0 


52-7 

55-7 
58.6 

61.3 

63.8 

66.0 
67.8 
69.2 
70.1 

70.5 


3.0 

2.9 
3.7 

2.5 
3.2 


1.8 

x.4 
0.9 
0.4 
0.3 


70.3 
69.6 

68.4 

66.7 

64.5 

62.0 

59.3 

56.4 

53.5 
50.6 


0.7 


1.2 


«.7 

2.3 

a-5 


a-7 
«-9 
«-9 
a.9 
••7 


47-9 
45.5 

43.5 


••4 

a.o 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

• 

J?  Ursae  Minoris. 

7  Draconis. 

a  Scorpii. 
{Aniares.) 

/3  Herculis. 

A  Draconis. 

Solar 
Date. 

— — -  - 

—  -  - 

_  _ 

-- 

1 

1 

Right 

Declina- 

Right 

Declina- 

Rigta 

t 

Declina- 

Right 

Declina- 

Right 

Declina* 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North. 

North. 

h 

m 

South. 

h 

m 

North. 

North. 

h 

m 

0       t 

h 

m 

0       f 

0             r 

0      » 

h 

m 

e       » 

16  20 

+7558 

1622 

+6143 

16  2 

3 

—  2612 

16  26 

-f-2141 

1628 

+6858 

Jan.     0.9 

s 
12.28 

33-7 

s 
38-51 

9t 

51-2 

s 
30.10 

A 

99 

56.8 

8 
4.24 

57.9      . 

s 
6.15 

99 

31.4 

10.9 

12.84 

-56 

3.2 
30.5 

38-85 

.34 

48.0  ^-^ 

30-38 

.aS 

0.5 

57-3     ^ 

4.48 

.24 

2.6 

55-3^ 

6.54 

.39 

28.1  '-^ 

.70 

0  «-7 

.40 

2.9 

^ 

.31 

0.6 

.a6 

2.4 

.49 

2.9 

20.9 

13-54 

27.8 

39-25 

^ 

45-1 

30.69 

57-9 

4.74 

52.9 

7.03 

25.2 

^^ 

.80 

^  2.2 

.46 

0  2.3 

.32 

0  ^  0-7 

.29 

0  *•' 

.56 

2.3 

30.8 

14-34 

25-6     , 

39-71 

42-8     ^ 

31.01 

58.6     ^ 

5-03 

50.8 

7-59 

22.9      ^ 

Feb.    9.8 

.89 

1.6 

.49 

X.8 

-33 

0.8 

.30 

1.7 

f\ 

.63 

1.8 

15-23 

24.0 

40.20 

41.0 

31-34 

59-4 

5.33 

49.1 

8.21 

21. 1 

-93 

i.o 

-51 

1.2 

.33 

0.9 

.30 

1.3 

.65 

x.a 

19.8 

16.16 

23.0 

40.71 

39-8 

31.67 

60.3     „ 

5.63 

47.8     „ 

8.86 

19.9 

^ 

.96 

0.3 

.52 

0.4 

•33 

0.8 

.30 

0.8 

.66 

0.5 

29.8 

17.12 

22.7 

41-23 

39-4 

32.00 

61. 1 

5-93 

47.0 

9.52 

19.4 

Mar.  10.7 

18.05 

•93 

0.4 
23.1 

41.74 

•5X 

.  0.2 
39-6     „ 

32.32 

.32 

0.9 
62.0 

6.23 

.30 

0 

/;  «  °-3 
46.7 

10.17 

.65 

19.6 

20.7 

18.94 

.89 

1.0 
24.1 

42.22 

.48 

0.8 
40.4 

32.62 

.30 

62.8 

6.51 

.28 

46.8 

10.80 

.63 

20.5 

.80 

0  '-7 

-44 

1-5 

.29 

^         °-7 

^    .^_ 

.26 

0.7 

.57 

1.5 

30.7 

19.74 

25.8 

42.66 

41.9 

32.91 

^ 

63.5 

6.77 

47.5 

11.37 

22.0 

.71 

2.x 

.40 

a.o 

.a6 

0.7 

.24 

1.0 

.51 

2.0 

Apr.    9«6 

20.45 

t% 

27-9     ^ 

43.06 

43-9 

33-17 

64.2 

7.01 

48.5  ,  . 

11.88 

24.0 

1         j> 

.58 

a.  6 

.33 

^      2.5 

.24 

£    0  O'^ 

.ax 

1.5 

.43 

^      2.5 

19.6 

21.03 

1 

30-5 

43-39 

46-4     0 

33.41 

64.8 

7.22 

50.0 

12.31 

26.5 

29.6 

21.47 

.44 

2-9 

33-4 

43.66 

-27 

2.8 
49.2 

33-63 

.22 

65.3  "•! 

7.41 

.X9 

1.7 

12.65 

.34 

2.9 
29.4 

May    9.6 

21.77 

.30 

36.6 

43.86 

.ao 

3-1 
52.3 

33-82 

.19 

0,6 
65.9^ 

7.57 

.16 

2-0 

53-7  ,  , 

12.90 

.25 

3.1 
32.5 

19.5 

21.91 

.14 

39-8 

43-98 

.xa 

3-2 
55-5 

33-98 

.16 

60.3 

7.70 

.13 

0  ^' 

13.04 

.14 

35.8  '-' 

.ox 

3.3 

.05 

3.3 

.12 

0.5 

.09 

2.2 

.05 

3.3 

29.5 

21.90 

43-1 

44-03 

58.8 

34.10 

66.8 

7.79 

^ 

5^-°  ,  , 

13.09 

39-1 

June   8.5 

21.73 

.17 

46.3 

44.00 

.03 

/:          3.2 
62.0 

34-19 

.09 

^        0.3 
67.1 

7.85 

.06 

60.2 

13.03 

.06 

3.2 
42.3 

18.5 

21.42 

.3» 

3.0 
49-3 

43-91 

.09 

-c           3.0 
65-0       _ 

34-25 

.06 

^7-5:: 

7.87 

.02 

4=                  ^* 

12.87 

.16 

..      3.1 
45-4     „ 

28.4 

20.98 

.44 

2.7 
52.0 

43-74 

.17 

67.8  *•' 

34.26 

.ox 

67.8  "• 

7.85 

.02 

2.0 

'H-4  ,  0 

12.62 

.25 

2.8 
48.2 

1 

July     8.4 

1 

20.40 

-58 
.68 

*•* 

2.0 

43-50 

•24 

•29 

2.5 

34.23 

.03 
.06 

0.2 
68.0 
0.2 

7.80 

.05 
.08 

66.2 

1.6 

12.28 

.34 
.41 

2.5 
a.a 

18.4 

19.72 

56.4 

43-21 

72.4 

34-17 

68.2 

7.72 

67.8 

11.87 

r% 

52.9 

28.4 

18.95 

•77 

»-5 
57-9 

42.86 

-35 

«-7 
74.1 

34-07 

.10 

0.1 
68.3 

7.60 

.12 

,         «.3 
69.1 

".39 

.48 

54-6 

.85 

I.X 

-39 

1.2 

.13 

^0   0-* 

•15 

I.X 

.54 

0   J.2 

Aug.    7-3 
17-3 

18.10 
17.20 

.90 

59-0  „  . 
0.5 

59-5 

42-47 
42-05 

•42 

76.0 

33-94 
33-78 

.16 

.0 

68.4 
68.3°" 

7.45 
7.28 

.17 

70.2 
'        0.8 
71.0 

10.85 
10.26 

•59 

56.6 

27-3 

16.26 

-94 

-  0.1 
59-6 

41.60 

.45 

tL       °*3 
76-3 

33-60 

.18 

68.1  °-* 

7.10 

•  iB 

0.4 
71.4 

9.65 

.61 

56.8  "^ 

.95 

0.5 

.46 

0.3 

.19 

0.3 

.20 

0.1 

.62 

0.3 

Sept.  6.2 

15-31 

59-1 

41.14 

760 

33-41 

67.8 

6.90 

7^-5  „ 

9.03 

56.5       „ 

m 

•94 

0      '-o 

.45 

0.8 

.19 

0.4 

^ 

.20 

0.2 

t^ 

.62 

0.8 

16.2 

14-37 

58.1 

40.69 

75-2 

33-22 

n 

67-4^^ 

6.70 

7^-3  „. 

8.41 

55-7 

1 

26.2 

13-47 

.90 

56.6  '-' 

40.25 

.44 

r.    '.4 
73.8         * 

33-04 

.18 

66.9  ^ 

6.51 

.19 

0.6 
7°-7  ,  „ 

7.81 

.60 

1.3 
54.4     « 

lOct.    6.2 

12.63 

.84 

1.9 
54-7 

39-84 

.4X 

X.8 
72.0 

32.88 

.16 

66.4"' 

6.34 

.17 

1.0 
69.7 

7.24 

.57 

,  x.8 
52.6 

16. 1 

11.87 

.76 

2.4 
52.3     0 

39-48 

.36 

69.7'-' 

32.75 

.13 

0.6 

6.19 

.15 

68.4  \\ 

6.73 

.51 

2.3 
50.3 

1 

.66 

2.8 

9 

.30 

2.7 

.10 

0.5 

.xa 

1.6 

.43 

2.7 

26.1 

II. 21 

49-5 

39.18 

67.0 

32.65 

65.3 

6.07 

66.8 

6.30 

47.6 

Nov.    5-1 

10.68 

•53 

\     3.2 
46.3 

38-94 

.24 

A         3-0 
64.0 

32.61 

.04 

04.0 

6.00 

.07 

^4-9  ,  . 

5-95 

.35 

.  3.1 
44.5 

15.0 

10.31 

.37 

4^-9  '•* 

38.79 

-15 

*:     A  3.4 
60.6 

32.61 

.00 

64.4 

5.98 

.02 

_       2.2 

^2-7  „  . 

5.70 

.25 

41.1  ^-J 

1           25.0 

10.09 

.22 

3.7 
39.2 

38.72 

.07 

3.6 
57-0      „ 

32.68 

.07 

#:     .  °'3 
64.1 

6.00 

.02 

^0 

60.2 

5-56 

.14 

3.6 
37.5     „ 

Dec.    5-0 

10.04 

•05 

35.5  "•' 

38.75 

.03 

3-8 
53-2 

32.79 

.IX 

0.1 
64.0 

6.08 

.08 

_  2.6 
57-6  ,  « 

5.54 

.02 

3.8 
33.7 

1 

.13 

3-7 

.XX 

3.7 

.17 

0.0 

.13 

a.8 

.XI 

3.7 

1 

15.0 

10.17 

31.8 

38.86 

49-5 

32.96 

^4-0^, 

6.21 

54-8  _ 

5.65 

30.0 

24.9 

10.46 

.29 

28.2  ^-^ 

39-07 

.az 

45.8  "•' 

33.18 

.22 

_       0.3 

6.38 

.J7 

2.7 

5.86 

.21 

26.3  '•' 

34-9 

10.93 

.47 

24.8  ^-^ 

39-36 

.29 

4-3  "■' 

33.44 

.26 

64.6  °-* 

6.60 

.22 

2.7 
49.4 

6.20 

•34 

22.8  »•' 
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(CONSTANTS  OF  STRUVB  AND  PETERS.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Ophiuchi. 

a  Triang.  Australis. 

17  Herculis. 

K  Ophiuchi. 

c  Ursde  Minoris. 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

RiRht 

DecUna- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensiozL. 

tion 

AacenaiozL 

tion 

h 

m 

South. 

Stmth. 

North. 

North. 

North. 

0      t 

h 

m 

0      f 

h 

zn 

e        * 

h 

zn 

0      • 

h      zn 

e       • 

163 

I 

— 10  22 

1638 

-6850 

1639 

+39    6 

1653 

+    931 

1655 

+8211 

Tan.     0.9 

8 
5I.2I 

'3-',, 

8 
27.03 

48.9 

s 
34.59 

18.1 

s 
6.20 

32.6 

8 
36.51       ^ 

46.2 

■s 

.3S 

Z.3 

^ 

.57 

«.7 

g\ 

.23 

3.x 

.22 

a.z 

0.69 

3.3 

10.9 
20.9 

51.46 

51-73 

.27 

^5-5    „ 

27.60 
28.24 

.64 

^7"  ..3 
45.9 

34.82 
35-10 

.28 

15.0 

^      2.8 
12.2 

6.42 
6.66 

.24 

30.5 
28.5     „ 

38.16^^ 

2.9 
40.0 

30.8 

52.02 

.29 

,     1.2 
16.7 

28.94 

.70 

0.9 
45-0      ^ 

35.41 

r3i 

*7'-! 

6.93 

.27 

.      1.8 
26.7     ^ 

,  Z.20 
39.36 

2.5 

37-5 

Feb.    9-8 

52.32 

.30 

Z.2 

^7-9  ,  „ 

29.67 

•73 

-  °-5 
44-5  „  , 

35.74 

.33 

7.8  •' 

7.21 

.28 

Z.6 
25.1 

40.76 

'  ^  2.0 
35-5 

.30 

z.o 

.76 

0.1 

.34 

z.4 

.29 

z.2 

1.54 

1-4 

19.8 

52.62 

'^•9  „  „ 

30.43 

-  ^ 

44.4 

36.08 

6.4 

7.50 

23.9 

42.30    , 

34.1 

29.8 

52.92 

.30 

»*c 

31.19 

.76 

«-C 

36.42 

.34 

0.9 

7-79 

.29 

0.9 
23.0 

Z.62 

43.92 

0.7 
33.4 

Mar.10.7 

53.21 

.29 

0.6 
20.4 

31-94 

.75 

45.5°-' 

36.76 

.34 

0.2 
5.3 

8.07 

.28 

0.5 
22.5 

^  X.64 

45.56  7 

O.X 

33.3    , 

.28 

0.5 

^  ^ 

.72 

^   ^    '•» 

.33 

0.4 

.28 

O.Z 

,  1.60 

Oi,6 

20.7 

53-49 

2°-9  ^  , 

32.66 

f  0 

46.6 

37-09 

5-7     „ 

8.35 

22.4 

47.16 

33-9 

30-7 

53.76 

.27 

0.2 
21.1 

33-34 

•68 

48.1    "' 

37-39 

•30 

.0 

6.6"^ 

8.62 

.27 

J  0.2 

22.6 

48.67  '•'' 

z.2 

35.1     „ 

.24 

O.Z 

.65 

1.7 

.28 

1.5 

.25 

0.7 

Z.36 

z.8 

Apr.    9.7 

54.00 

21.2 

33-99 

mO 

49-8  _ 

37-67 

8.1 

8.87 

23.3 

50.03 

36.9 

•33 

O.Z 

.58 

0  ^-o 

.25 

Z.9 

.23 

Z.O 

I.Z7 

2.2 

19.6 

54-23 

2I.I 

34-57 

51.8 

37-92 

1 0.0 

9.Z0 

24.3 

51.20 

39-1 

.20 

0  °-3 

•52 

2.2 

n 

.22 

2.3 

.20 

z.2 

0.9s 

«  2.7 

29.6 

54.43 

g% 

20.8 

35.09 

54.0 

38.14 

.0 

12.3      ^ 

9-30 

25-5 

52.15  !: 

41.8     ' 

May    9.6 

54.61 

.z8 

0.4 

35-53 

.44 

^■^  I:: 

38.32 

.18                     2.0 

9-49 

.19 

tL       ^-4 

26.9  ^ 

«  0.69 
52.84 

2.9 
44-7 

19.5 

54-76 

.15 

o«5 
19.9 

35-90 

.37 

58.9 ' 

38.46 

.14                 2.8 

««     ^7-7  „ 

9-64 

-15 

28.5 "' 

0.41 
53.25 

3.2 
47-9 

.12 

0.5 

.27 

2.6 

.09  1             2.g 

.13 

X.7 

•'0.Z4 

^'  "^  3.2 

29.5 

54.88 

19-4      , 

36.17 

61.5 

38.55 

20.6 

9.77 

30.2 

53.39 

51.1 

June   8.5 
18.5 

54.97 
55-02 

.09 
.05 

18.8  "' 
18.2 

36.34 
36.42 

.17 
.08 

_     2.6 
64.1 

66.6  ^-^ 

38.60 
38.61 

.05 
.oz 

2.8 
^         2.8 

26.2 

9.86 
9.92 

.09 
.06 

1.7 
31.9 

33.6  ^'\ 

O.Z4 

53-25 

0     °.42 

52.83  L 

3.2 

^•^  3.. 

57-4 

28.5 

55-04 

.02 

0.5 
^7-7  ^  , 

36.40 

.02 

2.4 
69.0 

38.58 

.03 

.0 

28.8  »•* 

9-94 

.02 

z.6 
35-2 

0.68 
52.15 

60.3     , 

July    8.4 

55-02 

.02 

0-5 
^7-2  ^  , 

36.28 

.Z2 

a.3 

7^-3  „ 

38.50 

.08 

2.4 

31.2 

9-92 

.02 

^      X.5 

36.7 

0.93 
51.22 

62.9 

.05 

0-5 

.22 

2.0 

.12 

2.Z 

.05 

1.3 

Z.Z4 

2.3 

18.4 

54-97 

16.7 

36.06 

73.3 

38.38 

^ 

33-3 

9.87 

— 

38.0 

50.08 

65.2 

28.4 

54.88 

.09 

16.3 

35.75 

.31 

«.7 
75.0 

38.22 

.z6 

t.7 

35.0 

9.79 

.08 

1.2 

39.2 

48-75  '•" 

^       2.0 
67.2 

Ang.    7.3 

54-76 

.12 

0.4 
15.9 

35-36 

.39 

76.4 

38.02 

-.20 

^A       '-4 
36.4 

9.67 

.Z2 

Z.O 

40.2 

47.26  '•« 

68.6  ••" 

.14 

0.4 

.45 

0.9 

f% 

.22 

z.o 

.14 

0.7 

^       Z.62 

^     ,  i.o 

17-3 

54.62 

^ 

^5-5^, 

34-91 

77-3     . 

37-80 

37-4  ^  . 

9-53 

40.9 

45.64 

69.6  ^ 

27-3 

54-46 

.16 

0.3 
15.2 

34-41 

.50 

77.8  °-^ 

37-56 

.24 

0.5 
37.9 

9-36 

.17 

0.5 

41.4 

Z.72 

43-92 

0.6 
70.2 

.z8 

0.1 

.53 

0.0 

.25 

O.Z 

.z8 

0.3 

Z.76 

ao 

Sept.  6.2 

54-28 

14.9 

33.88 

77.8 

37.31 

— ^ 

38.0 

9.18 

41.7 

42.16 

70.2 

^ 

.17 

0.2 

.53 

0.4 

.26 

0.3 

g% 

.19 

0.0 

X.77 

\-        0-5 

16. 2 

54-11 

14-7 

33.35 

77-4 

37.05 

37.7   a 

8.99 

A 

41.7 

40.39 

69-7 

26.2 

53.94 

.17 

_  O.Z 

14.6 

32.84 

•5« 

_     0.9 
•76.5 

36.80 

.25 

36.9 

8.81 

.z8 

0.2 
41-5 

38.64  ••" 

68.7  '" 

Oct.    6.2 

53-79 

.15 

_  0.0 
14.6 

32.37 

.47 

Z.4 
75-1     „ 

36.57 

.23 

35.6  '• 

8.64 

.17 

0.5 
41-0       „ 

36.96      ^ 

67.3  "^ 

16. 1 

53.66 

.13 

0.1 

31-97 

.40 

Z.8 
73.3 

36.36 

.2Z 

«.7 
33.9^ 

8.49 

.15 

0.8 
40.2 

Z.56 
35.40 

65-4 

.09 

0.2 

.31 

2.Z 

.»7 

2.Z 

•  Z2 

Z.O 

Z.4Z 

2.4 

26.1 

53-57 

14.9 

31-66 

71.2 

36.19 

31.8 

8-37 

39.2 

33.99 

63.0   „ 

Nov.  5-1 

53.52 

.05 

0.4 
^5-3^. 

31.46 

.20 

68.9  ^ 

36.07 

.Z2 

^0 

2.5 

29-3    fl 

8.29 

.08 

1.3 
37-9 

0  X.2Z 
32-78       ^ 

3.8 

60.2 

15.1 

53-51 

•01 

15.8^5 

31.37 

.09 

66.4        ^ 

35-99 

.08 

2.8 

26.5 

8.26 

.03 

36.4 

0      0-98 

57.x  ^' , 

25.0 

53-56 

.05 

^     0-7 
16.5     ' 

31.40 

.03 

63.8  "' 

35-98 

.OZ               3.0 

1  23.5 

8.27 

.01 

1-7 
34-7 

3..08  '^■^ 

53.7'"' 

Dec.    5-0 

53-65 

.09 

0.8 
17-3 

31.57 

.17 

61.3"' 

36.02 

.04           3.3 
'  20.2 

8.33 

.06 

2.0 
32-7 

30.66  "••' 

50.2^' 

.15 

z.o 

.30 

2.4 

.zo  1             3.3 

•  zz 

2.Z 

O.Z2 

3.6 

X5.0 

53.80 

18.3 

31.87 

58.9 

36.12 

}  16.9 

8.44 

30.6 

30.54 

46.6  ^ 

24.9 

53-99 

.19 

I.Z 

19.4 

32.27 

.40 

_        2.2 
56.7 

36.28 

.16            3.4 

1  13.5 

8.59 

.15 

0        2.Z                      0.20 
28.5               30.74 

3-6 
43.0 

34-9 

54-21 

•  22 

20.6 

32.78 

.51 

«  ».9 
54.8 

36.49 

.2Z                    3.2 
10.3 

8.78 

.19 

-        8.2                     0.50 
26.3              31.24 

39.6** 
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• 

</Herculis. 

7,  Ophiuchi. 

a> 

Herculis. 

n] 

Herculis. 

^  Ophiuchi. 

Mean 

Solar 
Date. 

— 

1 

Right      ,  Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Aacetisicn. 1      tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

1     North. 

South. 

North. 

1    North. 

South. 

b 

\          0       • 

h     m 

0      f 

h 

m 

0      » 

h 

m 

0      • 

h 

m 

0      ' 

1658 

+3342 

17  4 

-1536 

17  10 

+1429 

17  II 

+3654 

171 

6 

-2454 

Jan.     0.9 

8 
2.10 

9f 

28.4 

8 
51.07          , 

12.5     . 

8 
14.89 

9t 

64.1 

s 
40.52 

If 

65.4 

s 
5.48 

3-3     ^ 

.21 

3.0 

•23 

0.8 

.30 

^       a   2.3 

.ao 

3-1 

.24 

0.3 

10.9 

2.31 

25.4 

51-30          _ 

13-3 

15.09 

61.8 

40.72 

62.3 

5.72 

^ 

3.5 

•25 

2»7 

,     .26 

o.g 

.23 

^  2.2 

.24 

3.9 

.26 

«  0.3 

20.9 

2.56 

.29 

22.7 
2.5 

''•f    .28 

'*•*  0.8 

15.32 

.36 

59.6 

X.9 

40.96 

.28 

59-4  ,  . 

^  «  2.0 

5.98 

.28 

3.8 
0.4 

30.9 

2.85 

20.2 

51.84 

15.0     - 

15-58 

57.7 

41.24 

56.8 

6.26 

4.2 

Feb.    9-8 

3-15 

.30 

2.0 

18.2 

.29 
52.13    , 

15.8          ^ 

15.85 

-27 

1      '-7 
56.0 

41-54 

.30 

2.1 
54-7     , 

6.57 

.31 

4.7 

.32 

J-5 

.30 

0.8 

.29 

1-4 

.32 

i.e 

.32 

0.4 

Z9.8 

3-47 

16.7 

52.43   , 

16.6 

16.14 

54.6 

41.86 

53-1 

6.89 

5.1 

A 

.32 

I.O 

•31 

0.7 

^ 

.29 

0.9 

.33 

I.I 

.32 

c  <*-5 

29.8 

3' 79 

15-7 

52.74 

17.3 

16.43 

53-7    ^ 

42.19 

52.0 

7.21 

5-6 

^  ^                                      f\ 

•32  ,             0.4 

.30 

0    0-5 

^ 

.29 

0.6 

•33 

0.5 

.32 

^     0.4 

Mar.  Z0.8 

4.11 

15-3 

53.04     _ 

17.8 

16.72 

_o 

53.1 

42.52 

51.5 

7.53 

6.0 

•32 

0.2 

.29 

0      °*4 

.38 

0.1 

^« 

.33 

,  O.I 

f^ 

.31 

^     0.4 

20.7 

4*43 

15.5 

53.33 

18.2 

17.00 

g% 

53.0 

42.85 

51.6 

7.84 

6.4 

•29 

^      0*7 

^       .29 

0      0.2 

.28 

0.4 

^ 

•31 

0.7 

.31 

^      0-3 

30-7 

4.72 

^0 

16.2 

53.62 

18.4 

17.28 

^ 

53.4     „ 

43.16 

52.3 

8.15 

6.7 

.a8 

1.2 

.27 

o.z 

.26 

0.8 

•29 

1.2 

.29 

0.2 

Apr. .  9.7 

5>oo 

_.^ 

17.4 

53.89       . 

18.5 

17.54 

54.2 

43.45 

53.3 

8.44 

6.9 

^ 

.26 

1.7 

.25 

0      o.» 

f\ 

.24 

I.I 

.27 

1.7 

.28 

0.3 

19.6 

3.26 

I9.I 

54-14     „ 

18.4 

17.78 

^  55.3 

43.72 

55.2 

8.72 

^ 

7.2 

.22 

2.1 

•23 

0     0.2 

.22 

'.4 

.24 

3.1 

.26 

O.X 

29.6 

5.48 

21.2 

54.37 

18.2 

18.00 

56.7 

43.96 

37.3 

8.98 

7.3 

May   9.6 

5.67 

.19 

23.6  *•* 

«    .21 

54.58 

0     0-* 
18.0 

18.20 

.20 

58.4  ''[ 

44.17 

.21 

«  2.5 
59.8 

9.21 

.33 

0.2 
7-5 

.16  ■       ^       2.0 

.19 

0.3 

.z6 

1.8 

.18 

2.7 

.31 

,  o,x 

19.6 

5.83 

,    26.2 

54.77 

17.7 

18.36 

60.2 

44.35 

62.5       ' 

9.42 

A 

7.6 

.12 

2.7 

•15 

0.4 

.14 

2.0 

.13 

2.8 

.18 

0.2 

295 

5-95 

n 

28.9      . 

54-92 

17-3 

18.50 

62.2 

44.48 

65.3 

9.60 

7.8 

June   8.5 

6.03 

.08 

2.8 

31-7 

•X3 
55-05 

0.3 
17.0 

18.61 

.11 

.       2.0 
64.2 

44.57 

.09 

68.2  "^ 

9.74 

.»4 

0.2 

8.0 

18.5 

6.07 

.04 

2.7 
34-4 

.09 
55-14 

16.6  "■' 

18.68 

•"'•ee.i-' 

44.62 

.05 

2.8 

71.0 

9.84 

.10 

8.2°-' 

28.5 

6.06 

.01 

36.9 " 

.05 
55.19 

16.3  "^ 

18.71 

•°^   68.0  ••» 

44.62 

•00 

2.7 
73.7      ^ 

9.91 

.07 

0.2 

8.4 

July    8.4 

6.01 

.05 

2.4 
39-3 

.01 
55.20 

£     0.3 
16.0 

18.70 

.01      ,     „  X.8 
>   69.8 

44.58 

.04 

_      2.6 
76.3 

9-93 

.03 

0.2 
8.6 

.09 

2.1 

.03 

0.2 

.04                1.6 

1 

.09 

213 

.02 

0.3 

18.4 

5-92 

41-4      a 

55-17     _ 

15.8 

18.66 

^'   71.4 

44.49 

78.6 

9.91 

8.8 

•  X3 

Z.8 

.07 

^  0.2 

.08            _  1.4 

•13 

^     ^  2.0 

.c6 

0.3 

28.4 

5-79 

43.2 

55-IO 

15.6 

18.58 

72.8 

44.36 

80.6 

9.85 

9.0 

A 

.16 

1-5 

.10 

0.2 

.11 

1.2 

.16      _           1.0 1 

.10 

O.Z 

Aug.    7.3 

5-63 

44-7 

55.00 

15.4 

18.47 

74-0 

44.20 

82.2 

9-75 

9.1 

.X9 

0  ^-^ 

0       .^3 

0.2 

.15 

0.9 

.20 

0         *.3 

.14 

O.Z 

17-3 

5-44 

45-8     „ 

54-87       , 

15.2 

18.32 

74-9     ^ 

44.00 

83.5 

9.61 

9.2      I 

.22          _    _  0.0 

.16 

0.2 

.z6 

0.6 

.23 

0        0-9 

.16 

O.Z     1 

27- 3 

5>22 

,,       ^^-^ 

54-71      „ 

15.0 

18.16 

75.5 

43.77 

84.4 

9.45 

e% 

9-3 

.23 

0.3 

.18 

0.2 

.19 

0.4 

.24 

0.4 

.18 

O.X 

Sept.  6.3 

4-99 

46.9 

54-53      „ 

14.8 

17.97 

75.9 

43*53 

84.8 

9.27 

9-2 

16.2 

4-75 

.24 

46.8  "; 

•18 
54.35      - 

O.X 

14-7 

17.78 

.19 

76.0 

43.28 

.25 

84.8 

9.07 

.30 

0.1 
9-1 

26.2 

4-51 

.24 

-     0.6 
46.2 

.x8 
54.17 

0.2 
14.5 

17.59 

.19 

0.3 
75.7 

43.02 

.26 

84.3  "•' 

8.88 

.19 

«     0-2 
8.9 

Oct.    6.2 

4.29 

.32 

1.0 
45-2 

.'7 
54.00 

0.1 
14.4 

17.40 

.19 

0.5 
75-2     ^ 

42.78 

.24 

83.4  "•' 

8.69 

.X9 

8.7- 

16.2 

4.09 

.20 

43.8      \ 

53.85  •• 

O.Z 

14.3  ^ 

17.24 

.16 

0.8 
74.4 

42.56 

.22 

82.1  '-^ 

8.53 

.z6 

8.4°-^ 

•x6 

1.8 

.12 

0.0 

.13 

z.x 

.19 

1.8 

•13 

0.4 

26.1 

3-93 

42.0 

53.73     ^ 

14.3 

17.11 

73.3 

42.37 

80.3 

8.40 

8.0 

Nov.    5.1 

3.80 

.13 

2.Z 
39.9 

_      .08 
53.65 

O.Z 

14.4 

17.01 

.10 

7I.O 

42.22 

.15 

0      2.1 
78.2 

8.31 

.09 

<*-3 
7.7 

.08 

2.5 

^      .03 

_  o.a 

.06 

1.7 

.zo 

2.5 

.05 

0.3 

15.1 

3-72 

37-4     „ 

5362 

14.6 

16.93 

70.1 

42.12 

75.7 

8.26 

7.4 

25.0 

3-69 

.03 

2.8 

34-6 

-      .02 
53.64 

0.3 
14.9 

16.94 

.01 

68.2  '•» 

42.07 

.05 

72.8  "^ 

8.27 

.01 

0.3 
7.1 

Dec.    5-0 

3-72 

.03 

_  3.0 
31.6 

.07 
53.71 

0.4 
15.3     \ 

16.98 

.04 

66.1'' 

42.08 

.ox 

69.8  ^-^ 

8.33 

.06 

0.1 
7.0 

.09 

3.2 

.11 

0.6 

.09 

3.3 

.07 

3.2 

.13 

O.Z 

15.0 

3.81 

28.4 

53.82 

15.9 

17.07 

63.^ 

42.15 

66.6 

8.45 

6.9 

25.0 

3-94 

.13 

3.2 

25.2 

53.98 

16.6  °-7 

17.20 

.13 

£       2.4 
61.4 

42.27 

•  X2 

63.3  "-' 

8.61 

.x6 

O.Z 

7.0 

.19 

3.1 

.21 

0.8 

^^ 

.x8 

2.3 

•17 

3.2 

.21 

0.3 

34-9 

4-13 

22.1 

54.19 

17.4 

17.38 

59.1          42.44 

60.1 

8.82 

7.2 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

fi  Ophiuchi. 

<y  Arac. 

p  Draconis. 

a  Ophiuchi. 

I  Herculis. 

Mean 

■ 

Solar 
Date. 

RiRht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

South. 

South. 

North. 

Noi'th. 

h      in 

North, 

h 

0       ' 

h 

m 

0       t 

h 

m 

0       * 

h 

m 

0       1 

i      **     ' 

17  20 

-24     5 

0f 

17  22 

-6035 

17  28 

4.52  22 

17  30 

+  1237 

17  36 

+46   3 

Tan.     i.o 

s 
29.07 

3-^,., 

8 

23.44 

99 

61.0 

s 
13-57 

99 

24-3 

s 
27-37 

A 

99 

53-4 

s 
43-38 

31.0 

10.9 

29.30 

.23 

3-C 

23.81 

-37 

1.7 
59.3 

13-76 

.19 

20.0 

27-55 

.18 

2.2 
51.2 

^  .18 
43-56 

27.6  ^"^ 

20.9 

29.56 

.30 

^\ 

24.24 

.43 

57.8  "' 

14.02 

.26 

^  3.2 
17.6 

27.76 

.31 

2.1 
49.1 

.23 
43.79 

3-* 
24-4      0 

30-9 

29.84 

.28 

4.6 

24-73 

.49 

56.7 

14-32 

.30 

2.9 
14.7 

28.01 

.25 

X.9 
47-2 

44.06 

21.6 

_  -     «                   f% 

.30 

0.4 

.52 

0  °-9 

^ 

.35 

2.4 

f^ 

.36 

1.7 

.31 

2.4 

Feb.    9-8 

30.14 

5-°„. 

25-25 

55-8  „  . 

14.67 

n 

12.3 

28.27 

45.5 

44.37 

19.2 

.3* 

0.5 

•55 

0.5 

.38 

1-9 

.27 

1-4 

.34 

x.9 

19.8 

30.45 

5-5, 

25.80 

_^ 

55-3 

15.05 

10.4 

28.54 

44-1 

44.71 

17.3 

29.8 

30.77 

.32 

0.4 

26.36 

.56 

0.2 
55.1 

15-45 

.40 

X.2 

9-2 

28.83 

.29 

x.o 
43-1     ^ 

45-06  -35 

x-4 
15.9 

Mar.  10.8 

31.09 

.32 

0.3 

26.93 

•57 

0.1 
55-2 

15.86 

.41 

8.5°-' 

29.12 

.29 

0.6 
42.5 

-37 
45-43     ^ 

0.7 
15.2 

•32 

/:  -  °-4 

.56 

^  0-4 

^        ^ 

.40 

0  1:  0-' 

.28 

0.1 

.36 

0.0 

20.7 

31-41 

^•7., 

27-49 

55.6 

16.26 

8.6 

29.40 

42.4 

45-79     ^ 

15.2 

30-7 

51-71 

.30 

6.9 

28.04 

.55 

_     0.7 

56.3 

16.66 

.40 

0.7 
9-3 

29.68 

.28 

0.3 
42.7 

.36 
46.15 

0.5 
15.7 

.29 

0.3 

.52 

1.0 

.37 

1.3 

.27 

0.7 

.35 

1.3 

Apr.    9-7 

32.00 

-m 

7-2  „ 

28.56 

57-3 

17-03 

10.6 

29.95 

43.4 

46.50 

16.9 

19.7 

32.28 

.28 

0.1 

29.06 

.50 

58.5 

17-37 

.34 

X.8 
12.4 

30.20 

.25 

x.o 
44-4 

46.8a  -^ 

.8.6  '•' 

.26 

O.X 

.46 

^         1-5 

.31 

3.3 

.23 

1.3 

.s8 

3.x 

29.6 

32.54 

7-4^ 

29-52 

60.0 

17.68 

^ 

14.7 

30.43 

45-7     . 

47.10 

20.7       ^ 

e\ 

.24 

O.Z 

.41 

*-7 

.26 

2.7 

.22 

X.6 

^  .26 

3.6 

May    9'^ 
19.6 

32.78 
32.99 

.2< 

7-5 

-  0.x 

7.6 

29-93 
30.29 

.36 

61.7 
63.6 

17.94 
18.16 

.22 

'7-4  ,  „ 
3.0 

20.4 

30.65 
30.83 

.x8 

^-'•^  ..8 

49.1 

47.36 

.21 

47-57     ^ 

26.  Z 

.18 

0.1 

.30 

2.0 

.16 

3.1 

.16 

X.9 

.16 

3.» 

29.5 

33-17 

7-7 

30.59 

65.6 

18.32 

23.5 

30.99 

51.0 

47-73 

29.2 

June   8.5 

33-31 

•H 

7-«" 

30.82 

.23 

^         2.1 
67.7 

18.42 

.XO 

26.8  ^'3 

31.12 

.X3 

x.9 
52.9 

47-85   ^ 

3-1 
32.3 

18.5 

33-42 

.11 

0.1 

7-9  „, 

30.98 

.16 

^     «  2.1 
69.8 

18.46 

.04 

3.2 
30.0 

3r.2i 

.09 

2.0 
54-9 

.06 
47.91 

35.5  '•' 

28.5 

33.49 

.07 

8.1°-' 

31.07 

.09 

2.1 
71.9 

18.44 

.02 

3.2 
33-2 

31.26 

.05 

56.8  "^ 

.01 
47.92 

38.5^° 

July    8.4 

33.52 

.03 

8.2  "^^ 

31-08 

.01 

2.1 
74.0 

18.37 

.07 

^      2-9 
36.1 

31.27 

.ox 

58.5  '\ 

47-88  -^ 

4X.4  -' 

.02 

0.2 

.07 

1.9 

.14 

2.7 

.02 

x.6 

.09 

3.7 

18.4 

33-50 

_^ 

8.4 

31.01 

75.9 

18.23 

38.8 

31.25 

60.1 

47-79 

44.1 

28.4 

33-44 

.00 

8.6  °-' 

30.86 

.15 

77-6  -' 

18.04 

.19 

2-4 

41.2 

31.18 

.07 

4=          »-4 
61.5 

47.64 

46.5 '* 

Aug.    7.4 

33-35 

.09 

30.65 

.21 

1-5 
79.1 

17.81 

.23 

3.0 
43.2      ^ 

31.08 

.xo 

_            1.2 

62.7 

-19 
47-45 

0        2.0 
48.5       ^ 

.14 

0  0  °-' 

.28 

0            ^-2 

.28 

0  J-6 

.13 

X.O 

.23 

1.6 

17-3 

33-21 

_^ 

8.8 

30.37 

80.3 

17-53 

44-8 

30.95 

63-7 

47.22 

50.1 

27-3 

33-05 

.10 

8.9  "•' 

30.04 

.33 

0.9 
81.2 

17.21 

.32 

X.Z 

45-Q     , 

30.79 

.16 

64.4 

•26 
46.96 

1.2 

51.3 

.18 

0.0 

.36 

0-5 

.34 

0.6 

.17 

0.4 

.29 

0.7 

Sept.  6.3 

32.87 

8.9 

29.68 

81.7 

16.87 

46.5     ^ 

30.6a 

64.8 

46.67 

52.0 

16.2 

32.68 

.19 

8.8"' 

29.29 

.39 

0.0 
81.7 

16.52 

.35 

-     0.3 
46.7 

30.43 

.19 

£        0.3 
65.0 

46.37 

0.3 
52.3 

26.2 

32.48 

.20 

.0 

8.6°-' 

28.91 

.38 

8X.4  "! 

i6.i6 

.36 

^      o«4 
46.3     \ 

30.23 

•90 

64.9 

46.06 

0.3 
52.1 

Oct    6.2 

32.30 

.10 

0.2 
8.4 

28.54 

.37 

80.6 

15.81 

.35 

0.8 
45-5 

30.05 

.x8 

64.5  "* 

45-76       . 

Ob7 

51.4 

16.2 

32.13 

.17 

8.1°-^ 

28.21 

.33 

0 

1.2 
79.4 

15-49 

.32 

Z.4 
44-1 

29.88 

•17 

63.8  °-^ 

0  -28 
45-48 

x.3 
50.2 

.13 

0.3 

.28 

1-5 

.39 

X.9 

•15 

x.o 

.25 

J.7 

26.1 

32.00 

7-8    , 

27.93 

77-9    . 

15.20 

42.2 

29.73 

62.8 

45.23 

48.5 

Nov.    5.1 

31.91 

.09 

0.3 

7-5    ^ 

27.72 

.21 

1.8 
76.1 

14.96 

.24 

3.3 
39-9 

29.62 

.XX 

_       _   X.3 

61.6 

.21 

45-02       ^ 

_      3.3 

46.3 

15.1 

31.86 

.05 

0.2 
7-3     , 

27.60 

.12 

1.9 
74-2 

M-77 

.19 

2.7 
37-2 

29-55 

.07 

60.0 

OA  •'* 
44.86 

43.8 " 

25.1 

31.86 

.00 

0.3 
7*^«^ 

27.56 

.04 

2.2 
72.0 

14.64 

.13 

34.1  '" 

29.52 

-03 

58.3  ••' 

.11 

44-75 

2.9 
40.9 

Dec.    5-0 

31.92 

•  06 

0.1 
7-°«„ 

27.62 

.06 

69.8  "-^ 

14.58 

.n6 

30.7  '" 

29.55 

.03       -            3.01 
56-3 

.03 
44-70 

3.3 

37.7 , , 

•  IX 

0.0 

.15 

3.x 

.ox 

3.5 

.f7 

3.2 

.02 

3.3 

X5.0 

32.03 

_^ 

7-°„ 

27.77 

67.7 

14-59 

27.2 

29.62 

.  54-1 

44-72     „ 

34.4    , 

25.0 

32.19 

.10 

0.1 

28.01 

•24 

_           2.0 
65.7 

14.68 

.09  "    ^,  ^  3.6 
23.6 

29-73 

.1:  1                3.3 

A  5».9 

«    .08 
44.80 

30.9" 

34-9 

32-39 

.90 

0.2 
7-3 

28.34 

.33 

63.8  "' 

14.83 

.»5 

20.1  '•' 

29.89 

.x6'              3.3 
49.6 

44.94 

a7.4  ^» 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     z.o 

X0.9 

I  20.9 

30-9 

I  Feb.    9-9 

19.8 
29.8 
Mar.  Z0.8 
20.7 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

June  8.5 

18.5 

28.5 

July    8.4 

18.4 

28.4 

Aug.    7.4 

17-3 
27-3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.1 
Nov.  5.1 

15.1 
25.1 

Dec.    5-0 

15.0 
25.0 
350 


u  Draconis. 


Right 
Ascension. 


b     m 

17  37 


s 
26.94 

27.16 

27.49 
27.91 

28.42 

28.99 

29.61 

30.25 

30.90 

31-53 

32.12 
32.67 

33.15 

33-55 
33.86 

34-07 
34-19 
34- 20 

34-" 
33.92 

33-63 
33.26 
32.81 
32.29 
31-71 

31.10 
30.46 
29.81 
29.18 
28.58 

28.02 

27-53 

27-13 
26.82 
26.61 

26.53 
26.56 

26.71 


.22 

.33 
.42 

.51 
.57 

.62 
.64 
.65 
.63 
-59 

•55 

.48 
.40 

.31 

.21 

.12 
.01 
.09 

.19 
.29 

.37 
.45 
-52 
.58 
.61 

.64 
.65 
.63 
.60 

.56 

.49 
.40 

.31 
.21 
.08 

.03 
.15 


Declina- 
tion 
North. 


+6847 


72.9 

69.3 
66.0 

63.0 

60.5 

58.5 
57-2 
56.5 
56.5 
57-1 

58.4 
60.3 
62.6 
65.4 
68.4 


3.6 

3.3 
3.0 

2.5 


2.0 


1.3 
0.7 

0.0 

0.6 

1.3 


1.9 

3.3 
2.8 

3-0 

3.3 


II  Herculis. 


71.7 

75.1 
78.5 

81.7 

84.8 


3-4 
3.4 
3.2 

3'X 
2.9 


87.7 
90.2 

92.4 

94.1 

95.3 
96.  Z 

96.4 
96.1 

95-3 
94.0 


2.5 
2.2 

1-7 
1.2 
0.8 


0.3 
0.3 
0.8 

X.3 
X.9 


92.1 
89.8 
87.x 
84.0 
80.6 


2.3 

a.  7 
3.x 
3.4 
3.6 


Right 
Ascension. 


ni 


h 
1742 


77.0 

73.3 
69.7 


3.7 
3.6 


s 

40*59 

40.75 
40.96 

4Z.19 

41.46 

41.74 
42.04 

42.34 
42.64 

42.94 

43.23 
43-50 
43-75 
43-98 
44.17 

44-34 
44-47 
44-56 
44.61 
44.61 

44-57 
44.49 

44-37 
44.22 

44-03 

43.82 
43.60 

43-38 
43.16 

42.95 

42.77 
42.62 

42.52 

42.46 

42.45 

42.49 
42.58 
42.72 


.16 
.21 
.23 
.27 
.28 

.30 
.30 
.30 
.30 
.29 

.27 
•25 

.23 
.19 

.17 

.13 
.09 
.05 

.00 

.04 

.08 

.12 

.X5 
.19 

.21 

.22 
.22 
.22 

.21 
.18 

.15 
.10 

.06 
.01 
.04 

.09 

.14 


Declina- 
tion 
North. 


4-2746 


41.9 

39-0 

36.3 
33.8 

31-7 


2.9 
2.7 
2.5 


2.1 


X.7 


30.0 
28.7 
28.0 
27.9 
28.2 


1.3 
0.7 


0.x 


0.3 

0.9 


29.1 

30.4 

32.2 

34.3 
36.6 


x.3 
1.8 


2.x 


2.3 
2.5 


39.1 
41.7 

44-3 
46.8 

49-2 


2.6 
2.6 
2.5 
2.4 
2.3 


51-5 
53.4 
55-1 
56.5 
57-5 


1.9 

1.7 
1.4 


x.o 


0.7 


58.2 
58.5 

58.3 
57.8 

56.9 

55-6 

53-9 
51.8 

49-5 
46.9 


0.3 
0.2 
0.5 
0.9 
x.3 


V^'  Draconis. 


RiRht 
Ascension. 


x.7 
2.1 

2.3 
2.6 

2.8 


44-1 
41.2 

38-2 


2.9 
3.0 


h      m 

17  43 


s 
34-14 
34-36 

34-71 
35-18 

35.75 

36.40 

37-11 

37.85 
38.61 

39-35 

40.05 
40.69 
41.26 

41-73 
42.10 

42.35 
42.48 

42.49 

42.38 

42.15 

41.81 

41-37 
40.83 

40.21 
39-52 

38.78 
38.02 

37.25 
36.48 

35-75 

35-07 
34-47 
33.96 
33-56 
33.28 

33-13 
33.12 

33-26 


.22 

.35 
.47 
.57 
.65 

•71 
•74 
.76 

.74 
.70 

.64 
.57 
.47 
.37 
•25 

.13 
.01 

.IX 

.23 

•34 

.44 
.54 
.62 
.69 

•74 

.76 
'77 
'77 
•73 
.68 

.60 
•SX 
.40 
.28 

•15 
.01 


Declina- 
tion 
North. 


+72  II 


50.8 

47-3 
439 
40.9 
38.3 


3.5 

3^4 
3^o 
2.6 


2.0 


36.3 
34.8 

34-1 
34.0 

34.5 


X.5 

0.7 


0.1 


0.5 
1.2 


35.7 
37-5 
39.8 

42.5 
45-5 


1.8 
2.3 

2.7 
3.0 
3.2 


d  Herculis. 


y  Draconis. 


Right 
Ascension. 


48.7 
52.0 

55-4 

58.7 
61.8 


3-3 
3.4 
3^3 
3'X 
2.9 


64.7 
67.2 

69-4 

71.2 

72.5 


2.5 

2.2 

1.8 

x.3 
0.8 


73-3 
73.7 
73-5 
72.7 

71-5 

69.7 

67-5 
64.8 

61.7 

58.4 

54-8 
51.1 

47-5 


0.4 
0.2 
0.8 
1.2 
1.8 


2.2 


2.7 
3.x 
3.3 
3.6 


3^7 
3.6 


h      ni 
17  52 


s 
55-98 

56.14 

56^33 

56.57 
56.84 

57-14 
57-46 
57-78 
58.11 

58^43 

58^75 
59-04 
59-32 
59-57 
59.79 


60.19 
60.10 
59.96 
59^78 
59-57 

59-33 
59.08 

58.82 

58.57 
58.32 

58.  z  I 
5792 
57-78 
57-69 
57^65 

57.66 

57-73 
57.85 


.x6 

.19 

.24 

.27 
.30 

.32 
•32 
.33 
.32 
.32 

.29 
.28 

•25 
.22 

.18 


59.97 
60.10 

60.19 

60.24 

60.24 

.05 


.09 

-X4 

.18 

.21 
.24 

.25 
.26 

.25 

•25 

.21 

.19 

.X4 

.09 
.04 

.01 

.07 

.12 


Declina- 
tion 
North. 


+3715 


53.0 
49.9 
46.9 
44.1 
41.7 

39.8 

38.4 
37.6 

37^4 
37.8 


3.x 
3.0 

2.8 

2.4 

x.9 


X.4 
0.8 


0.2 


0.4 
0.9 


38.7 


40.2* 


.X.5 


42.1 

44.4 
47.0 


x.9 
2.3 
2.6 

2.8 


Right 
Ascension. 


49.8 
52.8 

55.7 
58.6 

61.4 

64.0 
66.3 
68.3 
70.0 
71.2 


3^o 
2.9 
2.9 
2.8 
2.6 


2.3 

2.0 

X.7 

1.2 

0.9 


72.  Z 

72.5 
72.5 

72.0 

71.Z 

69.7 
67.9 

65-7 
63.1 
60.3 


0.4 
0.0 
0.5 
0.9 
x.4 


X.8 
2.2 
2.6 
2.8 
3^x 


57.2 
54-0 
50.8 


3.2 
3.2 


h      ni 
1754 


s 

20.47 
20.63 

20.84 

21.11 

21.43 

21.78 
22.16 

22.55 
22.95 
2335 

23-73 
24.09 

24.42 

24.71 

24-95 

25-15 
25.29 

25^37 
25^39 
25^35 

25-25 
25.10 

24.89 

24.64 

24^35 


Declina- 
tion 
North. 


.16 
.21 
.27 
.32 

•35 

.38 

.39 
.40 
.40 
•38 

.36 
•33 
.29 

.24 

.20 

.14 
.08 
.02 
.04 
.10 

.15 
.21 

.25 
.29 

•33 


0 

» 

+51 

29 

65-9 

62.5 
59^2 
56.2 

3-4 

3.3 
3.0 

24.02 

23.68 

•34 

•35 

23.33 

22.98 

•35 

22.65 

•33 

•30 

22.35 

22.08 

.27 

.2X 

21.87 

.16 

21.71 

21.62 

.09 

.02 

21.60 

21.64 

.04 

.XI 

21.75 

53.6 


2.1 


51-5 
49.9 

49.0 
48.8 
49.2 


1.6 
0.9 


0.2 


0.4 
I.O 


50.2 
51.8 
53.9 
56.5 
59.4 

62.5 

65.7 
69.0 

72.2 

75-3 

78.2 
80.8 
83.0 

84.9 
86.3 

87.3 
87.8 

87.8 

87.3 

86.2 


1.6 


2.1 


2.6 
2.9 
3.1 


3.2 

3-3 
3.2  , 
3-x 
2.9 


2.6 


2.2 


X.9 
x.4 


1.0 


0.5 
0.0 
0.5 


I.I 


84.7 
82.7 
80.2 

77.4 
74-2 

70.8 

67.3 
63.7 


x.5 


3.0 

2.5 
2.8 

3.2 

3-4 


3.5 
3.6 


380 


FIXED  STARS,  1904. 

(CONSTANTS  OP  STRUVB  AND  PBTBR&) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

}*  Sagittarii. 

"  Herculis. 

fi  Sagittarii. 

ri  Serpentis. 

X  Sagittarii. 

Mean 

Solar 
Date. 

1 
1 

1 

Right         Declina- 

Right 

Declina- 

Right     ' 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension.        tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

m 

S(nttk. 

North. 

South, 

South, 

South. 

h. 

a         ' 

h 

m 

0      ' 

h 

m 

0       • 

b     in 

0      > 

h     m 

0       • 

17  59 

-3025 

18 

3 

+2844 

18 

7 

—  21    4 

18   I 

6 

-255 

18  22 

-2528 

Tan.     i.o 

8 
36.93 

ft 

21.8 

8 
46.36 

63.6 

s 
59-93 

53-9 

s 
19.21 

17.9 

s 
1-31 

21.4 

II. o 

37-" 

.19 

0.3 
21.5 

46.51 

.15 

^       2.9 
60.7 

60.10 

.17 

0.3 
54-1 

19.36 

.15 

1.3 
19.2 

1.48-'' 

0.x 

21.3 

20.9 

37-36 

.24 

0.3 
21.2 

46.69 

.18 

0      *'7 
58.0 

60.31 

.21 

0.3 
54-4 

19.54 

.z8 

Z.2 
20.4 

1.68  •*• 

O.Z 
21.2 

.27 

0.2 

.22 

2.6 

.24 

0.3 

.21 

^  ''2 

•24 

0.0 

30.9 

37-63 

21.0 

46.91 

55.4 

60.55 

54-7 

19-75 

21.6 

1.92 

21.2 

.29 

0.Z 

^ 

.25 

2.2 

^        f\ 

.27 

0.2 

.24 

z.x 

0  -26 

0.1 

Feb.    9-9 

37-92 

20.9 

47.16 

53-2 

60.82 

54-9 

19.99 

22.7    0 

2.18 

21. 1 

.31 

0.0 

.27 

1.8 

.28 

0.2 

.25 

0.8 

.29 

0.0 

19.8 

38.23 

20.9 

47-43 

51-4 

61.10 

• 

55-1 

20.24 

23-5 

2.47 

21. 1 

f% 

f\ 

.32 

0.O 

.29 

1.3 

^ 

.30 

0.2 

.27 

0.7 

.30 

O.Z 

29.8 

38.55 

20.9 

47-72 

5°-^«« 

61.40 

55-3 

20.51 

A 

24.2 

2.77 

21.0 

Mar.  10.8 

38.88 

.33 

0.0 
20.9 

48.02 

.30 

0.9 
49-2 

61.70 

.30 

0.0 
55-3 

20.79 

.28 

24.6  '^' 

3.08 ''' 

O.Z 
20.  Q 

.34 

0.0 

.30 

0.2 

^ 

.31 

0.0 

.28 

0.1 

.31 

0     0-' 

20.8 

39-22 

20.9 

48.32 

49.0 

62.01 

55-3 

21.07 

24.7 

3-39 

2a  8 

•33 

0.0 

•31 

0.2 

.31 

O.Z 

.28 

0.2 

.32 

^    0.3 

307 

39-55 

20.9 

48,63 

49.2       _ 

62.32 

55.2 

21.35 

24.5 

3.71 

20.6 

•32 

0.0 

.29 

0.8 

.30 

0.2 

.28 

0.4 

.3x 

0.3 

Apr.    9-7 

39-87 

20.9 

48.92 

50.0 

62.62 

55-0 

21.63 

f\ 

24.1 

4.02 

20.4 

.32 

o.z 

.29 

J. 3 

^ 

.29 

0  °-2 

.28 

0.6 

.31 

0.3 

19.7 

40.19 

21.0 

49.21 

^ 

5^-3  ,  ^ 

62.91 

^^^ 

54.S 

21.91 

23-5 

4-33 

20.x 

.30 

O.Z 

.26 

».7 

^ 

.28 

0.3 

.36 

,  0.9 

^    -30 

0.2 

29.7 

40.49 

t> 

21. 1 

49-47 

53.0 

63.19 

54.5 

22.17 

22.6 

4.63    « 

19.9 

.28 

0.1 

.25 

2.x 

.27 

0.3 

.24 

z.x 

.28 

^    0.3 

May    9.6 

40.77 

21.2 

49.72 

55-1,, 

63.46 

54-2     \ 

22.41 

21.5 

4-91  _ 

19.6 

19.6 

41.02 

.25 

0.2 
21.4 

49.94 

.22 

2.3 
57-4  ^  , 

63.70 

.24 

0.3 
53-9 

22.64 

.23 

I.Z 

20.4 

5.18-"^ 

0.2 

19.4 

.23 

0.2 

.19 

2.6 

.22 

0.3 

.21 

X.3 

.23 

O.X 

29.6 

41.25 

21.6 

50.13 

60.0 

63.92 

53-6 

22.85 

19. 1 

5.41 

19.3 

.20 

0.3 

.Z5 

_       2.7 

.19 

0.3 

.'7 

z.2 

-      .2Z 

O.Z 

June   8.5 

41.45 

21.9 

50.28 

62.7 

64.11 

53-3 

23.02 

17.9 

5.62 

19.2 

18.5 

41.60 

.15 

•2..3  "•* 

50.39 

.XT 

65.4     . 

64.26 

.15 

0.2 
53-1 

23.16 

.14 

16.6  "^ 

.17 
5.79 

0.0 
19.2 

28.5 

41.71 

.11 

0.4 
22.7 

50.46 

.07 

68.0  '•' 

64.37 

.zz 

0.2 
52.9 

23.27 

.11 

z.2 

15.4 

.13 
5.92 

O.Z 
19.3 

July    8.5 

41.78 

.07 

0-5 

23.2 

50-48 

.02 

-  3.6 
70.6 

64.45 

.08 

0.0 
52-9  „  ^ 

23.33 

.06 

I.Z 

14-3 

£        .09 
6.01 

0.2 
19.5 

•03 

0.6 

.02 

2.4 

.02 

0.0 

.03 

Z.O 

.04 

0.3 

18.4 

41.80 

23.8 

50.46 

^ 

73-0^ 

64.47 

52.9 

23.36 

^3-3  „  „ 

6.05 

19.7 

.03 

0.5 

.06 

3.x 

.02 

0.0 

.03 

0.8 

-        .oz 

0.3 

28.4 

41-77 

24-3   . 

50.40 

75-1     „ 

64-45 

_^ 

52.9 

23.34 

^ 

"•5  ^  ^ 

6.04 

20.0 

.07 

0  0'5 

.IX 

1.9 

^ 

.06 

O.Z 

.06 

0  0-7 

.05 

0.3 

Aug.    7.4 

41.70 

24.8 

50.29 

77-0    ^ 

64.39 

53-0 

23.28 

1 1.8 

5.99 

20.3 

.12 

0.5 

.14 

0  ^  '-6 

.zo 

0,2 

.09 

0.6 

.09 

0.4 

17-4 

41.58 

25-3 

50.15 

A 

78.6 

64.29 

53-2 

23.19 

II. 2 

5.90 

20.7 

.»5 

^  0-3 

.x8 

0  '-* 

^ 

.14 

O.Z 

•13 

0.5 

.13 

0.3 

27.3 

4^-43 

25.6 

49.97 

79.8 

64.15 

^ 

53-3 

23.06 

10.7 

5-77         21.0 

.18 

0.3 

.20 

0.9 

.16 

0.1 

.15 

0.2 

-17 

0.3 

Sept.  6.3 

41.25 

259 

49.77 

80.7 

63.99 

n 

53-4 

22.91 

n 

10.5 

5.60 

^^•3   „, 

.30 

0.2 

.22 

0        0-4 

.18 

O.Z 

.z8 

0.2 

.z8 

0.3 

16.3 

41.05 

26.1 

49-55 

81.I 

63.81 

53.5 

22.73 

e% 

10.3 

5-42  _ 

2^-5  «. 

.21 

o.x 

.23 

r>             0»* 

.20 

^  O.Z 

.z8 

0.0 

.20 

0.3 

26.2 

40.84 

26.2 

49-32 

81.2 

63.61 

53-6 

22.55 

10.3 

5.22         21.7 

.21 

0.1 

.23 

0.3 

.19 

^  0.0 

.z8 

0.2 

«30                    0.0 

Oct.    6.2 

40.63 

26.1 

49.09 

•* 

80.9        ' 

63.42 

r% 

53.6 

22.37 

^ 

10.5 

5-02              21.7 

X6.2 

40.44 

.19 

«  0-3 
25.8 

48.88 

.31 

0             0^8 
80.x 

63.24 

.18 

tL    0.0 

53-6 

22.19 

.18 

10.8  °-' 

^      . 19                    0.0 
4.83           1  21.7 

.17 

0.3 

.30 

x.x 

.15 

0.1 

.15 

0.4 

.17 

O.Z 

26.2 

40.27 

25-5 

48.68 

79.0 

63.09 

53-5 

22.04 

''•2«« 

4.66 

21.6 

Nov.   5-1 

40.14 

.13 

0.4 

25.1 

48.52 

.z6 

1-5 
77.5 

62.96 

.13 

O.X 

53-4 

2X.91 

•13 

„  0.6 

11.8 

.14 

4-52   ,« 

o.a 
2^-4   „, 

15- 1 

40.05 

.09 

24.6 

48.39 

.»3 

75-6 

62.88 

.08 

0.0 
53-4 

21.82 

.09 

^  0.8 
12.6 

.10 
4-42  _ 

0.8 
21.2 

.03 

0.5 

f\ 

.08 

3.3 

^         r% 

.04 

0.0 

.05 

0.9 

.05 

0.3 

25.1 

40.02 

24.1 

48.31 

73-3 

62.84 

53.4 

21.77 

^3-5     „ 

4-37  ^, 

21.0 

Dec.    5-1 

40.03 

.OX 

23.6 

48.28 

.03 

70.0 

62.84 

.00 

0.0 
53.4 

21.76 

.oz 

Z.O 

14-5 

4-36  _ 

20.8 

.07 

0.5 

.03 

2-7 

.06 

O.X 

.04 

z.2 

-05 

o.t 

15.0 

40.10 

23.1 

48.30 

68.1 

62.90 

53.5 

21.80 

n 

15.7       . 

4'4I  ^ 

20.6 

25.0 

40.23 

.13 

0.4 
22.7 

48.36 

.06 

*.9 

65.2  " 

63.01 

.IX 

_  0.1 
53-6 

21.88 

.08 

-        I.S 

16.9 

.09 
4.50 

O.S 

20.4 

35.0 

40.40 

•17 

0.4 
22.3 

48.48 

•xa 

-      2.9 
62.3 

63.16 

.15 

53.8 

22.00 

•  IS 

18.2  "^ 

4.64 

Obi 

20.3 
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(CONSTANTS  OF  STRUVE  AND  PETERS) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

X  Draconis. 

I 

Aquilse. 

C  Pavonis. 

a  Lyrae. 
{Vega.) 

/ 

^  Lyra. 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

RiRht 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

1 

North. 

South, 

South. 

North. 

0      f 

North. 

b 

m 

0      • 

b 

m 

0      t 

h 

m 

0      1 

h 

m 

h 

m 

0      1 

18  22 

+7241 

18  29 

-  8i8 

183 

I 

-7130 

1833 

+3841 

18  46 

+3314 

1  Jan.     i.o 

s 
42.99 

36.8 

s 
57.66 

99 

32.8 

s 
44-73 

29.2 

s 
39.66 

99 

47.1 

s 
30.63 

72-4        ! 

1 ' 

I  I.o 

43-09 

.10 

3.6 
33-2 

57.80 

.14 

0  '-0 
33-8 

45.06 

•33 

2.6 
26.6  * 

39-77 

.ZX 

3-2 
43-9 

30.73 

.zo 

-       3.0 
69-4 

•^ 

3.5 

.17 

0.9 

•45 

2.6 

-15 

3.0 

0^ 

.«3 

gLc      2-9 

2I.O 

43-33 

29.7 

57-97 

34-7  ^« 

45.51 

24.0 

39.92 

40.9 

30.86 

—  0 

66.5 

3o«9 

43-70 

.37 

A     3.3 
26.4 

58.18 

.21 

0.8 
35-5     0 

46.06 

.55 

2.3 
2X.7 

40.12 

.20 

38.0  ^l 

31.04 

.z8 

63.8 "' , 

Feb.    9-9 

44.19 

.49 

2.9 
^3-5, 

58.41 

.23 

^     0.8 

46.70 

.64 

1  *'^ 

19.6 

40.35 

.23 

2.6 

35.4 

31.26 

.22 

61.3 "» i 

-59 

a.  4 

.25 

0.6 

.72 

1.7 

.27 

2.Z 

.24 

2.Z 

19.9 

44.78 

^0 

21.1 

58.66 

36.9 

47.42 

17.9 

40.62 

33-3 

31.50 

^0 

59.2   ^ 

29.8 

45-46 

.68 

1.9 
19.2 

58.93 

.87 

0.4 
37.3 

48.19 

'77 

£      '.5 
16.4 

40.91 

.29 

^  '-7 
31.6 

31-78 

.28 

_  Z.6 
57.6 

Mar.  10.8 

46.19 

^73 

_  ^1 

1-3 
17-9     ^ 

59.20 

.27 

37.6 

49.00 

.8z 

1.0 
15-4 

41-23 

.32 

Z.X 

30.5   ^ 

32.07 

.29 

_        z.2 
56.4       ^ 

f^ 

^ 

.76 

0.6 

.29 

^  0.0 

.84 

0.7 

-32 

0.6 

• 

.30 

_  a6 

20.8 

46-95 

^7-3^ 

59.49 

37.6 

49.84 

^ 

14-7 

41.55 

29.9 

32.37 

55.8 

1           30-8 

47.72 

•77 

_  ^ 

O.T 
17.4 

59.78 

.29 

0.3 
37.3 

50.69 

.85 

0.3 
14.4 

41.89 

.34 

o.z 

30.0 

32.69 

.32 

55-8     ^ 

t 

1 

.76 

0.7 

.28 

0.4 

.84 

0.Z 

.33 

0.6 

.31 

0.6 

Apr.    9.7 

48.48 

18.  I 

60.06 

A 

36.9     ^ 

51-53 

A 

14-5 

42.22 

30.6 

33.00 

56.4 

-7« 

x-3 

.28 

-      0.6 

.82 

0.5 

.32 

0  ^.2 

-31 

Z.X 

19.7 

49.20 

19.4     « 

60.34 

36.3     0 

52.35 

15.0 

42.54 

31-8 

33-3r 

57^5 

1 

f\ 

.65 

X.8 

.28 

0.8 

.79 

0.9 

.31 

«-7 

.30 

1-5 

29.7 

49-85 

n 

21.2 

60.62 

35.5 

53-14 

15-9 

42.85 

n 

33.5 

33.'  J 

.0 

59.0 

May    9.6 

50-43 

-58 

23.6      „ 

60.88 

.26 

0.9 
34-6 

53.88 

-74 

Z.2 

I7.I 

43.13 

.28 

^  2.x 

35-6 

33-^9 

.28 

,       2.0 
61.0 

19.6 

50.91 

.48 

2.8 

26.4 

61.12 

.24 

33-6 

54^55 

.67 

18.6  "5 

43.39 

.26 

38.,  '•' 

34-15 

.26 

<         2-3 
63.3      ^ 

1 

-37 

3-0 

.24 

z.o 

-59 

1.9 

.22 

2.8 

.23 

2.6 

29.6 

51.28 

^ 

29.4 

61.34 

32.6 

55-14 

20.5 

43-61 

40.9 

34.38 

65-9     „ 

June    8.6 

51-54 

.26 

3-7  '•' 

61.53 

.19 

31.6 

5565 

.51 

£L    2.x 

22.6 

43-79 

.z8 

3.0 
43-9 

34-57 

.X9 

68.7  '•' 

18.5 

51-67 

-«3 

36.1  »•♦ 

61.69 

.z6 

30.6 

56.05 

.40 

2.3 

24.9 

43-93 

.14 

46.9 

34-72 

.»5 

71.6"^ 

1           28.5 

51-67 

.00 

39.5  ;•; 

61.81 

.12 

29.6 

56.34 

.29 

2.4 
27-3 

44.02 

.09 

3.1 
50.0 

34-83 

.IZ 

2.9  1 
74-5 

July   8.5 

51-55 

.la 

42.8  ^-^ 

61.90 

.09 

«  «  0.8 
28.8 

56.50 

.z6 

29.8  ^-^ 

44.07 

.05 

3.0 
53.0     „ 

34-90 

.07 

2.9 
77-4 

1 

N 

.«5 

3- a 

.04 

0.8 

.04 

2.6 

.01 

2.8 

.oz 

2.7 

1 

18.5 

51-30 

^ 

46.0 

61.94 

28.0 

56.54 

32.4 

44.06 

55.8 

34-91 

80.1 

28.4 

50.94 

.36 

«      ^9 

61.94 

.00 

0.6 
27-4 

56.46 

.08 

2.5 

34-9 

44.00 

.06 

58.5  '-' 

34-88 

.03 

82.7  ^' 

Aug.    7.4 

50.47 

•47 

2.6 

61.89 

.05 

26.9 

56.25 

.2Z 

2.3 
37-2^ 

43-89 

.XX 

60.8 '-^ 

34-8o 

.08 

85.0  ^^ 

17.4 

49.91 

.56 

53.8     ^ 

6z.8z 

.08 

26.5 

55-93 

.32 

2.Z 

39-3     a 

43-74 

.15 

62.9 

34.68 

.X2 

87.0 

27.4 

49.26 

.65 

^  1.8 
55.6 

61.69 

.12 

r       °-3 
26.2 

55.50 

.43 

Z.8 

43.55 

.19 

64.6  ;•' 

34-51 

.»7 

88.6  ''^ 

•71 

1.4 

.X5 

0.1 

-51 

Z.4 

.22 

«-3 

.Z9 

1.3 

Sept.  6.3 

48.55 

-  ^ 

57-0  ,  ^ 

61.54 

26.1 

54-99 

42-5  ,  „ 

43-33 

♦65.9 

34.32 

89.9 

16.3 

47-79 

.76 

58.0 

61.37 

•17 

0.1 
26.0 

54-42 

-57 

z.o 
43-5 

43-08 

.25 

66.8  "•» 

34.10 

.22 

90.8°-^ 

26.3 

47.00 

.79 

58.4  "* 

61.19 

.x8 

0.1 

26.1 

53.81 

.6z 

44-0 

42.82 

.26 

67.2  °-'» 

33.86 

-24 

0-5 
91-3 

Oct.    6.2 

46.20 

.80 

58.3  , 

61.01 

.18 

26.2 

53.19 

.62 

0.0 
44-0 

42.55 

.27 

_            O.Z 

67.1 

33.62 

.24 

O.Z 

91.4 

16.2 

45.42 

.78 

^  0-7 

57.6 

60.83 

.18 

-c        0.2 
26.4 

52.58 

.61 

0.5 
43-5 

42-29 

.26 

66.6  °-^ 

33.38 

.24 

0.4 
91.0 

.75 

i.a 

.z6 

0.3 

.56 

1.0 

.24 

x.o 

.22 

0.8 

1          26.2 

44.67 

56.4 

60.67 

26.7 

52.02 

42-5 

42.05 

65.6 

33.16 

90.2 

Nov.    5.2 

43-98 

.69 

1.7 
54-7 

60.54 

.13 

0.4 
27.1 

51-53 

.49 

1-5 
41.0 

41.84 

.2X 

64.2 

32.96 

.20 

0           ''2 
89.0 

.6x 

a.  a 

.xo 

^  0-5 

.40 

Z.9 

.z8 

'-9 

•17 

0           '.7 

15-1 

43-37 

52-5     ^ 

60.44 

27.6 

51-13 

■^ 

39-1 

41.66 

62.3 

32.79 

87-3 

25.1 

42.86 

.51 

2.6 
49.9 

60.38 

.06 

«      0-7 
28.3 

50.85 

.28 

^     2.2 
36-9, 

41.52 

.14 

_        2.2 
60.1 

32.66 

.13 

85.3 

Dec.    5.1 

42.46 

.40 

46.8  3-' 

60.37 

.01 

0.7 
29.0 

50.70 

.«5 

2.4 

34-5  „, 

41-43 

.09 

2.6 
57.5 

32.57 

.09 

82.9  ^' 

,VJ 

3-3 

.03 

0.8 

.02 

2.7 

.03 

2.9 

.03 

2.7 

I5.0 

42.19 

43.5 

60.40 

29.8 

50.68 

31.8 

41.40 

54.6 

32.54 

80.2 

.14 

3-S 

^ 

.07 

0.9 

^> 

.Z2 

2.7 

.02 

-  3.1 

.01 

2.8 

25.0 

42.05 

40.0 

60.47 

30.7 

50.80 

29.1     ^ 

41.42 

51.5, 

32.55 

^ 

77.4 

35-0 

42.06 

.01 

36.3  ^'^ 

60.59 

.12 

0.9 
31.6 

51.06 

.26 

g.     2.7 
26.4 

41.49 

.07 

48.3 

32.61 

.06 

3-0 

74.4 

> 
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(CX>NSTANTS  OF  STRUVB  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

50  Draconis. 

yLyrae. 

^  Aqnilae. 

i 

Ly 

rae. 

Mean 

Solar 
Date. 

1 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 

North. 

North. 

North. 

North. 

h     m 

0      ' 

h     m 

0      ' 

h     m 

0      ' 

h     m 

0      > 

h     in 

0       1 

1849 

—2624 

1849 

+7519 

1855 

+3233 

19     0 

+1343 

19   : 

3 

+35  56 

Jan.     X.o 
zz.o 

8 
17-24 

50.8 

8 
23-65 

if 

25-3 

s 
19.67 

A 

36.6 

8 
58.57 

99 

22.3 

s 

51-09 

99 

67-3 

17.38 

-U 

^  0.2 
50.6 

23.65 

.00 

21.8  ^-^ 

1975 

.08 

2.9 

33-7, 

58.66     '°® 

2.1 
20.2 

51.16 

.07 

64.3 

2X.O 

17-55 

.17 

0.3 
50.3 

23.81 

.16 

.8.3  ^' 

19.88 

^13 

30.8  "^ 

.13 
58.79         \ 

0      ^0 
18.2 

51.28 

.X2 

61.3^° 

30.9 

17.76 

.21 

0.3 
50.0 

24.13 

.33 

X4.9  "-' 

20.05 

.17 

28.1"^ 

.x6 
58.95 

£.      '-9 
16.3     0 

51.44 

.x6 

58.4  ^l 

.35 

0  o-a 

.47 

3.0 

.20 

^  a.5 

.20 

1.8 

^ 

.20 

0  a.6 

Feb.   9-9 

18.01 

^ 

49-8 

24.60 

^ 

11.9 

20.25 

25.6 

59-15     _ 

14-5 

51.64 

55-8 

.26 

0.3 

.60 

2.7 

.24 

2.Z 

.22 

1.4 

.23 

2.2 

19.9 

18.27 

49-5 

25.20 

9.2 

20.49 

23-5 

59-37 

I3-I 

51.87 

53-6 

29.9 
Mar.  I0.8 

18.56 
18.86 

.29 

.30 

0.3 

48.9 

25.92 
26.72 

.72 

.80 

2.2 

7.0 

'      X.6 

5-4 

20.76 
21.04 

.27 

.28 

21.8  '•' 

_  1.2 
20.6 

£      •*4 
59.61      ^ 

59-87 

X.2 

11.9 

52.14 
52.42 

.a7 
.28 

»  1.8 
51.8 

1.3 

50.5     „ 

20.8 

19.17 

-31 

48.5 

27.58 

.86 

0.9 
4-5 

21-34 

.30 

0.6 
20.0 

^             -27 
60.14       « 

10.8  °"' 

52.73 

.31 

0.8 
49.7 

30.8 

19.49 

.32 

0.4 
48.1 

28.47 

.89 

0.3 
4-2 

21.65 

.31 

0.1 
19.9 

.28 
60.42 

O.X 
10.9 

53-05 

.3a 

0.2 
49-5 

.3a 

0.5 

.88 

0.3 

•32 

0.5 

.28 

0.5 

.3a 

0.5 

Apr.   9-7 

19.81 

47.6 

2935 

n^ 

4-5 

21.97 

20.4 

60.70 

11.4 

53-37 

50.0 

» 

'3S 

0.4 

.86 

x.o 

•31 

X.O 

^            •a9 

0.9 

•3a 

0.9 

19.7 

20.13 

47-2 

30.21 

5-5     ^ 

22.28 

21.4 

60.99       0 

12.3 

53-69 

50.9 

29.7 

20.44 

.31 

46.8  °"* 

31.01 

.80 

Z.6 

7-^« 

22.58 

.30 

0 

1.5 
22.9 

-            .28 
61.27       ^ 

£  1-3 
13.6 

54.01 

.32 

1-5 
52.4 

.30 

0.4 

.7* 

2.x 

f\  .^ 

.28 

2.0 

.26 

1.6 

.29 

1.9 

May   9*7 

20.74 

.28 

46.4 
0.4 

31.73 

.62 

9.2 

a.5 

22.86 

.27 

^^^  a.3 

^'•53     „ 
^      «    .as 

15.2 

^      X.8 

54-30 

.28 

^tl  -3 

Z9.6 

21.02 

46.0 

32.35 

"•7    \ 

23.13 

27.2 

61.78 

17.0 

54-58 

56.6     I 

.26 

0.3 

.50 

2.9 

.23 

2.5 

.a4 

2.0 

.25 

3.6 

29.6 

21.28 

45.7 

32.85 

14.6 

23.36 

29-7    0 

62.02 

19.0 

54-83 

59.2 

.23 
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20.6 

0.9 
19.7 

37.00 
37.37 

.37 

51.I 

0.3 

51.4 

7.84 

8.86  '-^^ 

II. 2 

0.1 
1 1. 1 

29.7 

46.59 

.33 

z.o 
^3-2  ^„ 

28.16   '^ 

I.I 
27.1 

22.21 

.29 

18.5  "' 

37.74 

.37 

•^     ^0.9 
52.3 

0     ».o' 
9-87     ^ 

II.6 

May  9*7 

46.92 

.33 

a9 

28.45 '!? 

28.5  '•" 

22.50 

.29 

».3 
17.2 

38.11 

.37 

X  ».s 

53-8 

0    0-98 
10.85 

I.I 

12.7 

19.7 

47.24 

.32 

0.8 

.28 
28.73 

'•7 

30.2   ; 

22.79 

.«9 

'5-7  '1 

38.46 

.35 

55.8 

0.92 
".77     0 

1-7 
Z4.4 

.30 

0.7 

.a7 

X.8 

.97 

1.6 

.33 

a.3 

0.82 

2.2 

29.7 

47-54 

20.8 

29.00 

32.0 

23.06 

14.1 

38.79 

58.1     „ 

12.59 

16.6 

June  8.6 

47.83 

•29 

0*5 

.34 
29.24 

Z.9 
33-9  ,  ^ 

23.31 

.as 

1.6 
12.5 

39.09 

.30 

2.8 
60.9 

0.71 
13.30 

3.6 

19.2 

18.6 

48.09 

.26 

0.3 
20.0 

.23 
29.47      _ 

2.0 
35.9. 

23.54 

.83 

10.8  '-^ 

39.35 

.26 

^        3.0 
63.9 

13.87"^^ 

3.0 

22.2 

28.6 

48.31 

.a2 

0 

0  o.» 
^9-8  ^„ 

29.66    •  ^ 

2.0 
37-9  ,  ^ 

23.74 

.20 

1.6 
9.2 

39.56 

.21 

67.1  ^-^ 

0w42 
14.29 

3*3 
25.4 

July  8.5 

48.49 

.x8 

0  °.o 
'9-8  ^  , 

29.81    • 

39-8  '• 

23.91 

.17 

7.7  '•' 

39.71 

.15 

70.4  '" 

0.35 
14.54 

28.8  ^'^  ' 

•H 

0.2 

.It 

1.8 

.12 

J.4 

.10 

3.3 

0.09 

3.S 

X8.5 

48.63 

20.0 

29.92 

^'•^  •  , 

24.03 

^0 

6.3 

39.81 

73-7 

M.63       ^ 

32.3     , 

28.5 

48.72 

.09 

0.3 

.07 
29.99     _ 

».7 
43.3. 

24.11 

.08 

5.0  ••' 

39.86 

.05 

77.0  " 

0.06 

M-55    ^ 

3.6 
35.9 

Ang.   7-5 

48.76 

.04 

20.8  ^=^ 

.02 
30.01 

44.8 

24.15 

.04 

X.O 

4.0 

39.84 

.02 

80..^' 

0*26 

14.29 

39.3  ^* 

17.4 

48.74 

.02 

0.6 

.02 
29.99     ^ 

46.x 

24.14 

.01 

0.9 

3.1 

39-77 

.07 

83..  ^\ 

13.88     \ 

42.6  ^-^ 

27.4 

48.68 

.06 

0.7 
22.1 

•06 
29.93      ,^ 

I.O 

24.09 

-05 

0.7 

39.64 

.13 

857-' 

o.s6 
'3.32     ^ 

3.x 
45.7  \ 

.10 

0.7 

.10 

0.9 

.09 

0.5 

.17 

2.4 

0.69 

2.8 

■  Sept.  6.4 
1          16.4 

48.58 
48.44 

.14 

22.8 

23.5"! 

29.83 
29.70 

48.0 

0.6 
48.6  ^ 

24.00 
23.88 

.12 

1.9 

1.0 

39.47 
39.25 

.22 

88.1 

2.0 
90.1 

12.63 
II. 81 

5X.O 

^ 

c% 

•17 

0.7 

.16 

0.4 

.15 

0.2 

.as 

^  ».s 

0.91 

2.1 

26.3 

48.27 

^-♦•2  «  * 

29.54       , 

-♦^-o  ^  , 

23.73 

^'^^ 

39.00 

j« 

9X.6 

10.90 

53-1     , 

Oct.    6.3 

48.08 

.19 

ObO 

.17 
29.37     ., 

0.2 
49.2  „, 

23-56 

.»7 

0.0 

38.72 

.28 

92.8 

0.99 
9.91 

1.6 
54.7 

16.3 

47.89 

.19 

25.3 

.*7 
29.20 

0.1 

23.39 

.17 

X.6 

38.43 

.49 

0.6 
93-4 

8.86  '-^^ 

55.8     , 

.19 

0.4 

.18 

0*3 

.17 

0.4 

•^ 

^o.a 

1.07 

0.6 

26.2 

47.70 

«^ 

'   ^5.7      . 

29.02 

48.8 

23.22 

^ 

2.0 

38.14 

93.6 

7.79 

56.4 

Nov.   5-2 

47.52 

.18 

0.2 
25.9 

28.86    •'* 

0-6 

48.2 

23.06 

.16 

0.5 
2-5     ^ 

37.86 

.28 

0.4 
93.^ 

^         t.o7 
6.72 

56.5     . 

1 

^ 

.16 

_      0.1 

0          .*5 

0.7 

.14 

0.6 

.27 

0.9 

^0  *.04 

0.6 

15-2 

47.36 

26.0 

2^.71 

47.5 

22.92 

3-^     « 

37.59 

92.3 

5.68 

55.9 

,          25.2 

47.24 

.12 

0.1 
259  „  , 

28.59 

_      1.0 
46.5 

22.80 

.12 

0.8 
3.9     ^ 

37-35 

•*4 

».3 

9Z.O 

,     0-99 
4.69 

,  I.I 
54.8 

1 

1 

.09 

0.2 

o             .09 

1.2 

.08 

o.« 

.31 

»«9 

0.90 

1.7 

Dec.    5*1 

47.15 

25.7 

28.50 

45-3 

22.72 

^ 

4.7 

37.14 

89.1 

3.79      ^ 

53.1 

1 

.05 

0.3 

.05 

1.3 

.06 

1.0 

.16 

2.3 

0,7!* 

2.1 

'          >5.. 

47.10 

25.4 

-^-•5    _ 

44.0 

22.66 

5.7 

36.98 

86.9 

3.01 

51.0 

1 

.00 

0.3 

0         •<** 

»«5 

.01 

-      1.0 

.13 

»«r 

^  0.65 

a.6  . 

25.1 

47.10 

25-^. 

^^•'♦^    _ 

42.5, 

22.65 

6.7 

3().86 

84.2 

2.36 

48.4        ' 

35.1 

47.14 

.04 

24.6 

28.45 

1.5 

41.0 

22.67 

.02 

7.h 

36.79 

.07 

1 

81.3  '•' 

1.88 

3.0. 
45.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jan.     i«x 

II.O 
2I.O 

31.0 

Feb.   9'9 

i  19-9 

29.9 

Mar.  10.9 

20.8 

30.8 

Apr.  9-8 
19.8 
29.7 

May  9.7 
19.7 

29.6 

JuDe   8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 

Aug.  7-5 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26w2 

Nov.  5-2 
15.2 
25.2 

Dec.    5-1 

15.1 
35-0 


a  Aquilae. 
{A/fair,) 


Right 
Ascension. 


Declina* 

tion 
North. 


m 


19  46    +8  36 

60.5 


4.76 
4.81 
4.90 

5-03 
3.18 

5.37 
5.58 

5.81 

6.06 

6.33 

6.61 
6.89 
7.18 
7.46 

7-74 

8.00 
8.24 
8.45 
8.63 
8.77 

8.87 
8.92 

8.93 
8.90 

8.83 

8.72 
8.58 
8.42 
8.24 
8.06 

7.89 
7.72 
7.58 

7-47 
7-39 

7-34 
7-33 
7-36 


•°5    58.8'-^ 
.09  1.6 

57-2     - 

.13  1.6 

I   55.6 
15  1.4 

X»3 


.19 

.21 
.23 

•«5 

.28 

.28 

.29 

.28 

.28 

.26 
•24 

.21 

.x8 
.14 
.10 

.05 
.ox 

.03 
.07 

.XI 

.14 

.z6 
.18 
.18 
.«7 

•«7 
•'4 

.IX 

.08 
.05 

.01 
.03 


53-0 
52.0 

51-4 
51-2 

51.3 


x.o 
0.6 
0.2 
0.1 
0.5 


51.8 
52.6 
53.8 
55-2 

56.9 

58.3 
60.8 
62.8 
64.9 
66.8 


0.8 
1.2 
1.4 

1.7 
1.9 


3.0 


2«0 


2.x 


1.9 
1.9 


68.7 
70.4 
72.0 

73-3 
74-4 


1.7 
Z.6 

'•3 


i.x 


0.9 


75-3 
76.0 

76.4 

76.6 

76.5 

76.1 

75-5 

74-7 

73-7 
72.4 

71.0 
69.4 
67.7 


0.7 
0.4 


o.a 


O.X 


0.4 


0.6 
0.8 
X.o 

J«4 


X.6 

1-7 


t  Draconis. 


Right 
Ascension. 


m 


h 
1948 


• 
27.20 

27.06 

27.04 

27.14 

27.36 

27.69 
28.12 
28.64 
29.22 
29.86 

30.52 
31.20 
31.86 

32.49 
33.08 

33.60 
34-03 
34-38 
34-63 
34-76 

34-79 
34-71 
34-52 
34.22 

33-83 

• 

33-36 
32.81 

32.21 

31-57 
30.90 

3P.23 
29.58 
28.95 
28.38 
27.88 

27.46 
27.14 
26.93 


•14 
.oa 

.10 
.32 

.33 

.43 
•53 

.58 
.64 

.66 

.68 
.66 
.63 
.59 

.5a 

.43 
.35 

.25 

.13 
.03 

.08 

.19 
.30 
-39 
.47 

•55 
.60 

.64 

.67 

.67 

.65 
.63 
.57 
.50 

.42 
.33 

.21 


Declina- 
tion 
North, 


-f70     I 


38.6 

35-3 
31.8 
28.3 
25.0 


3*3 
3.5 
3.5 
3.3 
3.x 


21.9 
19.2 
17.0 
15.4 
14.4 


2.7 
2.2 
1.6 


i.o 


0.4 


14.0 

M-3 
15.2 
16.7 
18.7 


0.3 
0.9 
'•5 


2.0 


3.5 


21.2 

24.1 
27.2 
30.6 

34-1 


2.9 
3.1 
3.4 
3.5 
3.6 


37-7 
41.2 

44.5 
47-6 

50.5 


3.5 

3.3 
3.1 
2.9 
2.5 


53.0 

55.1 
56.8 

58.0 

58.7 

58.8 
58.4 

57-4 
55-9 
53-8 


3.x 

1.7 
X.2 
0.7 


0.1 


0.4 
X.O 

1.5 

2.x 
2.5 


51.3 
48.3 
45.1 


3.0 
3.2 


e  Pavonis. 


Right 
Ascension. 


h     m 
1949 


8 
24.46 

24-55 

24.77 

25.12 
25.59 

26.17 
26.84 
27.58 
28.39 
29.24 

30.13 
31.03 

31-93 
32.81 

33-66 

34-46 
35.18 
35.81 

36.34 
36.75 

37.02 
37-16 
37-16 
37-01 
36.73 

36.33 
35.82 

35-23 
34.58 
33.91 

33.23 
32.58 

32.00 

31.50 

31.11 

30.84 

30.71 
30.71 


.09 
.22 

.35 

.47 
.58 

.67 

.74 
.81 

.85 

.89 

.90 
.90 
.88 

.85 
.80 


Declina- 
tion 
South. 


-73     9 

48.3 
45.4 


42.4 

39-4 
36.5 


3.9 

3.0 
3.0 

2.9 
2.6 


33.9 

31.4 
29.2 

27-4 
25.9 


2.5 
2.2 

1.8 
X.5 


Z.I 


24.8 
24.1 
23.8 
24.0 
24.5 


0.7 
0.3 


0.2 


0.5 
X.O 


'  25.5 

''^  1 26.9  '•* 
•'^  28.6"^ 

•53  2.x 

30.7      , 
.41  2.3 

33.0 

.27  2.5 


.14 
.00 

.X5 
.28 
.40 

.51 
.59 
.65 
.67 
.68 

.65 
.58 
.50 
.39 
.27 

.13 
.00 


35.5 
38.1 

40.7 
43.3 
45.7 


2.6 
3.6 
3.6 
3.4 


3.3 


47-9 
49.8 

51.3 

52.3 

52.8 


1.9 
1.5 


x.o 


0.5 
0.1 


52.7 

52.1 
51.0 

49-5 
47.5 


0.6 


X.I 


1-5 
3.0 

3.4 


45-1 
42.4 

39.6 


2.7 
3.8 


y3  Aquilae. 


Right 
Ascension. 


Declina- 
tion 
North. 


h     m 
19  50 


s 
34.66 

34.71 
34.80 

34-92 

35.07 

35-25 

35.45 
35.68 

35.93 
36.19 

36.47 
36.75 
37.04 
37-32 
37.60 

37.86 
38.11 

38.32 
38.50 
38.65 

38.75 
38.81 

38.83 
38.80 

38.73 

38.63 

38.49 

38.33 
38.16 

37*98 

37-81 
37-65 
37-50 
37-39 
37-31 

37-26 

37-25 
37.28 


.05 
.09 

.13 

.X5 

.18 

.30 
.23 
.25 

.26 
.28 

.28 
.29 
.28 
.28 
.26 

.25 
.21 
.18 

.15 
.10 


-f-  6  9 

n 
68.3 
66.7 
65.2 
63.8 
62.5 

61.4 
60.5 
60.0 
59.8 

59-9 


x.6 
1.5 
1.4 
X.3 
x.x 


0.9 
0.5 


0.2 


0.1 


0.5 


.06  I 

.03 

.03 

.07 

.10 

.14 
.16 

.17 
.x8 

.17 

.x6 
•15 

•.XX 

.08 
.05 

.ox 

.03 


60.4 
61.2 
62.4 

63.8 
65-4 

67.2 
69.1 
71.0 

72.9 
74.7 

76.4 
1 78.0 

79.4 
80.7 

81.7 


0.8 

3 

4 
.6 
.8 

9 
•9 

.9 

.8 

.7 

.6 

-4 

•3 

.0 

0.8 


82.5 
83.0 

83.3 
83.4 

83-3 

82.9 
82.3 
81.5 
80.5 

79.4 

78.0 
76.6 
75.0 


0.5 
0.3 


0.1 


0.x 


0.4 


0.6 
0.8 


1.0 


x.x 


1.4 


1.4 
x.6 


y  Sagittae. 


Right 
Ascension. 


h     m 
1954 


s 
28.06 

28.10 

28.17 

28.28 

28.42 

28.60 
28.80 
29.03 
29.28 

2955 

29.83 
30.12 
30.42 

30.71 
30.99 

31.26 

31.51 
31.72 
31.90 
32.04 

32.14 
32.20 
32.21 
32.17 
32.09 

31.98 

31-83 
31.66 

31.47 
31.27 

31.08 
30.90 

30.74 
30.61 

30.51 

30.44 
30.41 

30.42 


Declina- 
tion 
North. 


.04 
.07 

.IX 

.14 
.x8 

.ao 

.23 

.25 

.27 
.28 

.29 
.30 

.89 

.38 
.27 

.25 

.21 
.18 

.14 
.10 

.06 
.OX 

.04 
.08 

.ZX 

.X5 

.17 
.19 

.30 
.19 

.18 

.x6 

.13 

.10 

.07 
.03 

.OX 


+19  13 

M 

61.7 

_  3.1 

55-3  ,  „  ' 

3.0 
53.3       ^ 

X.7 

51.6 

X.4 
50.2 

x.o 

^^•^  0.6 
48.6         I 
«      0.2 

0.3 


48.7 

49.4 
50.6 

52.1 
54-0 

56.1 

58.4 
60.8 

63.3 
65.8 

68.2 
70.4 
72.5 

74-4 
76.0 


0.7 

x.2 

X.5 
1.9 


2.x 


2.3 

2.4 
3.5 
2.5 
2.4 


3.2 


2.1 


X.9 

1.6 

1.3 


77.3 
78.4 

79.1 
79.5 

79-6 


x.x 


0.7 
0.4 

0.x 

0.3 


79-3 
78.7 
77.8 

76.5 
75.0 


73-2 
71.2 
69.0 


0.6 

0.9 

1.3 

1.5 
X.8 


3.0 

3.3 


25 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

« 

i 

€  Sagittarii. 

r 

Aqu 

ilse. 

e. 

Aquilx. 

31  Cygni. 

1 

K  Cephei  (pr). 

Mean 

Solar 
Date. 

1 

• 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  i 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion       1 

South. 

1 

North, 

South. 

North 

North. 

h 

m 

0       ' 

h 

1 
m 

0       > 

h 

m 

0      f 

h     m 

0      ' 

h      m 

0       » ' 

1956 

-2758 

1959 

+    70 

20 

6 

-   I    6 

20  10 

-f-4626 

20  12 

+7725 

Jan.     I.I 

B 
43-85 

33.0     ^ 

s 
25-85 

99 

33-1 

s 
19.92 

16.4 

s 
35.16 

73.3 

s 
3-83 

37-2 

II.O 

43-91 

.06 

0.5 
32-5     , 

25.89 

.04 

0 

31.6 

19.96 

.04 

0 

x.o 
17-4 

.03 
35-13 

3.0 
70.3 

,0.37 
3.46       ^ 

3.2 
34-0 

1 

.11 

0.6 

.08 

1-5 

.08 

0      '•' 

.02 

3.a 

0.19 

3.3  ' 

2I.O 

44.02 

31-9     . 

25-97 

30.1 

20.04 

18.5 

35-15 

67.1 

3-27     _ 

30.7 

.14 

0.6 

.XI 

n    ^    1-5 

.11 

z.o 

.07 

3.' 

0.00 

3*4 

31.0 

44.16 

31.3     ^ 

26.08 

28.6 

20.15 

19.5   0 

35.22 

64.0 

3-27 

27.3 

.18 

-r  °-7 

•<4 

1.3 

.14 

0.8 

.i3 

^         3-0 

0.20 

3.4 

Feb.  10.0 

44-34 

.20 

3°-^a8 

26.22 

.x8 

^7-3  ... 

20.29 

.17 

20.3 
0.7 

35-35    .,8 

61.0 

2.8 

3-47  ,38 

23.9 

3.2 

19-9 

44-54 

29.8 

26.40 

26.2 

20.46 

21.0 

35-53 

58.2 

3.85 

20.7 

29.9 

44.78 

.«4 

28.9*' 

26.59 

.19 

0.9 

25-3     ^ 

20.65 

.19 

0.5 

21-5 

.22 

35-75 

55.8  "^ 

0.54 
4.39     ^ 

17.8  *•' 

.36 

«      °.9 

.22 

0.6 

.22 

a2 

.27 

«  2.0 

0.70 

2.3 

Mar.  10.9 

45.04 

28.0 

26.81 

24.7 

20.87 

21.7 

36.02 

53.8 

5.09     0 

15.3         1 

' 

.a8 

0.9 

.25 

0.2 

.24 

.  O.X 

.30 

1.5 

0.83 

1.9 

20.8 

45-32 

27-'  ,  . 

27.06 

^^ 

24.5 

21. II 

,_^ 

21.6 

36.32 

52.3 

5-92  ^  _ 

13-4 

30.8 

45.62 

.30 

1.0 
26.1 

27.32 

.26 

24.6 

21-37 

.26 

0.4 

21.2 

36.65   ''' 

0.9 
51.4 

6.85  °-'^ 

1.4 
12.0 

.3a 

0.9 

.»7 

0.5 

.37 

0.6 

-33 

0.3 

0.99 

0.8 

Apr.    9-8 
19.8 

45-94 
46.26 

.32 

25.2 

I.O 

24.2 

27.59 
27.87 

.28 

25.1 

^       0.9 
26.0 

21.64 
21.92 

.28 

20.6 

0.9 
19.7 

37.00 
37.37    , 

51.I 

0.3 

51.4 

7.84 
8.86  "^ 

II. 2 

0.Z 
II. I 

29.7 

46.59 

.33 

I.O 

*3-2^^ 

28.16 

.29 

I.X 
27.1 

22.21 

.29 

18.5 

37.74  • 

52.3  "•' 

9-^7      „ 

£  0.5 

1 1.6 

May   9-7 

46.92 

.33 
.32 

a9 
"•3  a.8 

28.45 

.29 
.28 

28.5  '•* 

i'7 

22.50 

.29 
.29 

».3 
17.2 

1.5 

38.11  ■'' 

0     ^    -35 

53.8  ■•' 

«    0.98 
10.85 

0.92 

x.z 

12.7 

J-7 

19.7 

47-24 

^'•5„, 

28.73 

30.2 

22.79 

^5-7     , 

38.46 

55-8 

"•77  ^„, 

14.4 

.30 

0.7 

.27 

1.8 

-«7 

1.6 

.33 

2.3 

0.82 

2.2 

29.7 

47-54 

20.8 

29.00 

32.0 

23.06 

14.1 

38.79 

58.1     ^ 

12.59 

16.6 

^% 

•29 

0.3 

•M 

Z.9 

.25 

Z.6 

.30 

2.8 

0.7Z 

2.6 

June  8.6 

47-83 

20.3 

29.24 

33.9 

23-31 

12.5 

39-09     ^ 

60.9 

13.30      ^ 

19.2 

18.6 

48.09 

•26 

0.3 
20.0 

29.47 

.33 

2.0 
35-9 

23-54 

.23 

10.8  "^ 

.26 
39.35 

£       3.0 
63.9 

13.87  "=' 

3.0  < 
22.2 

28.6 

48-31 

.a2 

01.2 
19.8 

29.66 

.19 

3.0 
37-9 

23-74 

.20 

X.6 

-     .2X 

39-56          , 

67.1  ^-^ 

0.42 
14.29 

3.2  1 
25.4 

July   8.5 

48.49 

.z8 

19.8 

29.81 

.15 

39.8  '• 

23-91 

•17 

1-5 
7-7 

.«5 
39-71 

70.4  '" 

0.23 
14-54 

28.8  ^'^  1 

^               w                          ^ 

•  14 

0.2 

.ZI 

Z.8 

.12 

1.4 

.10 

3.3 

0.09 

3.5 

18.5 

48.63 

20.0 

29.92 

41.6 

24-03 

g% 

6.3 

39.81 

73.7 

14.63    ^ 

32.3      , 

•09 

0.3 

.07 

1.7 

.08 

1-3 

0^    -<*5 

3-3 

0.08 

3.6 

28.5 

48-72 

20.3 

29.99 

43-3     , 

24.11 

5.0 

39-86     ^ 

77.0 

^4-55      . 

35-9 

Aug.   7-5 

48.76 

.04 

20.8  "5 

30.01 

.02 

44-8  '• 

24-15 

.04 

z.o 

0     -^ 
39-84    _ 

rt         3.» 
80.1 

0.26 
14.29 

39.3 

\^         ■     ^ 

.02 

0.6 

.02 

^       1-3 

.ox 

0.9 

.07 

0         3.0 

00  <>*4» 

^  3.3 

17.4 

48.74 

21.4 

29.99 

^ 

46.1 

24.14 

3-^     , 

39.77      , 

83.1 

13.88 

42.6       ' 

'          27.4 

48.68 

.06 

0.7 
22.1 

29.93 

.06 

x.o 

24.09 

.05 

0.7 

39-64      , 

2.6 
857 

0.56 

^3-32     ^ 

3-1 
45-7     „ 

.10 

0.7 

.10 

0.9 

.09 

0.5 

.17 

2.4 

0.69 

2.8 

I 

Sept.  6-4 

48.58 

.14 

22.8 

0.7 

29.83 

.13 

48.0 
0  ^^^ 

24.00 

0^  f% 

.X2 

1-9 
^  0-3 

39.47   ^„ 

88.1 
a.o 

12.63 
0    o-8a 

*'■' ., ' 

16.4 

48-44 

T 

23.5 

29.70 

48.6 

23.88 

1.6 

39.25      . 

90.1 

II. 81 

51.0 

•17 

1               0.7 

.16 

0.4 

•13 

0.2 

.25 

^  »-5 

0.91 

2.x 

26.3 
Oct.    6.3 

48.27 
48.08 

.19 

1    24.2 
24.8 

29.54 
29.37 

.17 

0.2 
49.2 

23.73 
2356 

.17 

1        ^'^n.n 
0.0 

1        ^'^^. 

38.7a     ^ 

91.6 
92.8 

10.90 

0.99 
9.91 

53-'  ,.6 
54-7 

16.3 

47-89 

.19 

0-5 
1   25.3 

29.20 

-X7 

0.1 
49.1 

23.39 

-»7 

_  a2 
'     1.6 

38.43   "^ 

0.6 
•  93-4 

8.86  '-"^ 

55-8 

.19 

,             0.4 

.18 

0.3 

-17 

i         *»•* 

.«9 

1           0.2 

X.07 

0.6 

26.2 

47.70 

.18 

0.2 

29.02 

.16 

48.8 

23.22 

.16 

1 
1    2.0 

0-5 

''•^^    -8 

'  93-6 

0.4 

7-79  ,  „, 
_        Z.07 

^^o.x 

|Nov.   5-2 

47-52 

25-9 

28.86 

-♦^•^  ,., 

23.06 

■     2-5^" 

37.86 

93-2 

6.72 

56.5   ^ 

.16 

^     0.1 

^\ 

•»5 

0.7 

.14 

0.6 

.27 

0.9 

^0  '-04 

a6 

15.2 

47-36 

26.0 

28.71 

47.5 

22.92 

'     3-^     « 

37.59 

92.3 

5.68 

55-9 

1 

.12 

0.1 

^^ 

.12 

-      z.o 

f^ 

.12 

0.8 

.24 

».3 

^     0-99 

^   I.X 

25.2 

47.24 

25.9 

28.59 

46.5 

22.80 

_o 

3-9  ^« 

37-35 

91.0 

4.69 

54.8 

.09 

0.2 

n 

.09 

1.2 

.08 

0.8 

.21 

0          *-9 

0.00 

1.7 

Dec.    5-1 

47-15 

25.7 

28.50 

45-3 

22.72 

__^ 

4.7 

37.14      , 

89.1 

3-79      „ 

53.1 

.05 

0.3 

.05 

1-3 

.06 

x.o 

.16 

2.3 

0,78 

2.1 

15- 1 

47.10 

25.4 

28.45 

44.0 

22.66 

5.7 

36.98 

.    86.9 

3.01 

51.0 

•^ 

.00 

0.3 

.02 

»-5 

.01 

-       x.o 

^  0^    .^^ 

2*7 

,  0.65 

r.           2.6 

25.1 

47.10 

1  25.1 

28.43 

1   42.5 

22.65 

6.7 

j6.86 

84.2 

2.36       ' 

48.4 

35-1 
1 

47- M 

.04 

24.6 

28.45 

.02 

»-5 

;  41-0 

22.67 

.oa 

7.8 

,         .07 
36.79 

0            2.9 
,    81.3 

o«    O-4S 

1.88 

.           3.0 

45-4 

1 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

■ __^ — . 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a*  Capricomi. 

a  Pavonis. 

7  Cygni. 

^  Capricomi. 

e  Delphini. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

South. 
0       ' 

South. 

North. 

South. 

North. 

h 

m 

h     m 

0      1 

h     m 

0      ' 

h 

m 

0       t 

h 

xn 

0       t 

20  12 

-1250 

20  18 

-57   2 

20  18 

+3956 

20  21 

-1831 

20  28 

+  10  58 

Tan.     I.I 

s 
42.46 

28.4 

8 
0.63 

34-6 

s 
45-72 

99 

69.8 

s 
48.29 

»• 
31.7 

8 
36.52 

44.6 

II. o 

42.50 

.04 

28.8  »•'• 

0.66  -"^ 

2.2 

32.4 

.02 
45-70    _ 

-        2.8 
67.0 

48.32 

•03 

0.0 
31-7^ 

36.53 

•OX 

1-7 
42.9 

2I.O 

42.58 

.08 

0.3 
29.1 

_     .10 
0.76 

2*3 

30.1 

.02 
45.72      ^ 

64.0 

48.39 

.07 

0.0 
3^-7    ^ 

36.58 

.05 

1-7 
4^-2  ,  . 

31.0 

42.69 

.11 

0.2 
29.3 

.17 
0.93 

2.4 

27.7 

.07 
45-79 

.        2.9 
61. 1 

48.50 

.XX 

0.2 
3^-5  «^ 

36.66 

.08 

39.6  ^  ^ 

Feb.  10.0 

42.83 

.14 

O.Z 

29.4 

.22 

3.4 

25.3 

.IX 

45-90 

5^-3  .  A 

48.64 

.X4 

0.2 

3^-3  „ 

36.77 

.XX 

38.1  '-^ 

.17 

0.0 

.28 

2.3 

.16 

2.6 

.17 

0.4 

.15 

1.3 

19.9 

43.00 

29.4 

1-43 

23.0 

46.06 

55.7 

48.81 

30.9     , 

36.92 

36.8 

.20 

ax 

\    '33 

2.3 

.     _   .20 

2.3 

.20 

0.5 

•x? 

0  ^-0 

29.9 

43.20 

29.3 

1-76     \ 

20.7 

46.26 

53.4     0 

49.01 

30.4     ^ 

37-09 

35.8 

.22 

0.3 

.38 

0^2.' 

.*4 

-  1.8 

.22 

0  0.6 

.20 

0.7 

Mar.  10.9 

43.42 

29.0 

2.14 

18.6 

46.50 

51.6 

49.23 

29.8 

37-29 

35.1 

20.9 

43.67 

.85 

28.5  °-' 

2.56 

_  £  2.0 
16.6 

46.77 

X.4 
50.2 

49.48 

.35 

^ 

0.7 
29.1 

37-51 

.22 

0^4 
34-7    ^ 

f^ 

.26 

0  0.7 

.45 

1.7 

.30 

0.8 

.26 

0      °-9 

^ 

-35 

0.0 

30.8 

43.93 

.0 

27.8 

3.01      " 

14.9 

47.07 

49.4 

49.74 

28.2 

37-76 

34-7  „  , 

.28 

0.9 

.47 

1.5 

.32 

0.2 

.29 

x.o 

.37 

0.3 

Apr.    9»8 

44.21 

.29 

26.9 
x.o 

3-48      ,, 
.49 

'3-4  ,, 

47.39 .3^ 

^^:"  0.3 

50.03 

.29 

27.2 

38.03 

.28 

''•«  -8 

19.8 

44.50 

25.9 

3-97      ^ 

12.2 

47-73    , 

49-5  ^„ 

50.32 

26.1 

38.31 

35.8 

29.7 

44.80 

.30 

X.2 
24.7 

.50 
4-47     „ 

0.9 

"•3„. 

48.07  -^ 

0.9 
50.4 

50.63 

.31 

x.2 

^4-9,, 

38.60 

.29 

-      x.x 
36.9 

May   9-7 

45.10 

.30 

X.2 
23.5       , 

4.98   "I 

10.8 

48.41  ■„ 

1-5 

50.94 

•31 

1.2 
*3-7  ,  , 

38.89 

.29 

38.3    • 

* 

.30 

1.3 

•49 

-   0.2 

0          -33 

0  *-9 

.31 

x.2 

f> 

.29 

1.7 

19.7 

45.40 

£% 

22.2 

5.47       „ 

10.6 

48.74       , 

53-8  ,  , 

51.25 

22.5 

39.18 

_.o 

4<^o,« 

•  28 

1.3 

.48 

0.x 

.32 

2.3 

.29 

X.2 

.28 

1.9 

29.7 

45.68 

20.9 

5.95       . 

10.7 

49.06 

5^-'  -  « 

51-54 

^0 

21.3 

39-46 

,_^ 

41-9  .  , 

June   8.6 

45-95 

.27 

X.2 
19.7       ^ 

6.40    ''I 

0.5 

.29 

49-35    ,. 

5^-7  .  « 

51.82 

.38 

X.X 

20.2 

39-72 

.26 

2.x 
44.0 

18.6 

46.20 

•as 

0        '-* 
18.5 

6.80    -^^ 

0.8 
12.0 

49.60 

61.6  '•'^ 

52.08 

.26 

0.9 

19.3   0 

39-96 

-34 

-        2.x 
46.x 

28.6 

46.41 

.21 

X.O 

17-5 

x.x 

I3.I 

49.81 

64.7  ^" 

52-31 

.33 

_     0.8 

40.18 

.22 

0        *•« 
48.3 

July    8.6 

46.59 

.18 

16.6"'' 

— .  0 

.29 
7-45    „ 

1.4 

14-5 ,  ^ 

49.98   •'' 

^7-«  r: 

52.51 

.20 

0.6 
*7-9  „ . 

40.35 

.17 

2.x 
50.4 

w        * 

•14 

0.8 

•23 

.   1-7 

.XX 

3.2 

•X5 

0.5 

.X4 

2.x 

18.5 

46.73 

15.8 

7.68 

16.2 

50.09 

71.0 

52.66 

17-4    ^ 

40.49 

52.5 

28.5 

46.82 

.09 

0.6 
15.2 

7-83       ' 

18.1  ••» 

.00 
50.15 

3*1 
74-1     « 

52.77 

.XX 

0.2 
17.2 

40.58 

.09 

X.9 
54.4     \ 

Aug.    7-5 

46.87 

.05 

14.8  ^* 

.07 
7.90 

2.0 
20.1 

_    .ox 
50.16 

3.0 
77.1     „ 

52.82 

.05 

0.x 

17. 1 

40.63 

.05 

^      X.8 
56.2     ^ 

^9         ' 

.00 

,  0.2 

.00 

2.1 

.05 

2.8 

.02 

O.X 

.00 

«  »-6 

17.4 

46.87 

14.6 

7-90     _ 

22.2 

5°-"    _ 

79-9^ 

52.84 

'7-2  „  , 

40.63 

57.8 

27.4 

46.83 

.04 

0.1 
14-5 

7.81    -^ 

2.0 
24.2 

.09 
50.02 

82.4  "-' 

52.80 

.04 

0.2 
^7-4  „  , 

40.59 

.04 

z*3 
59-1 

.08 

0.1 

.15 

2.0 

.14 

2.2 

.08 

0.3 

.08 

x.x 

Sept.  6.4 

46.75 

14.6 

7-^    ^ 

26.2 

49.88 

84.6 

52.72 

17.7 

40.51 

60.2 

16.4 

46.63 

.12 

0.7 
14.7 

.22 

7-44     _ 

1.8 
28.0 

.x8 
49.70 

86.5  "' 

52.61 

.XX 

18.1  "^ 

40.40 

.XX 

^        0^9 
61. 1 

26.3 

46.49 

.14 

0.3 
15.0 

7.17 

1.5 
29.5 

49.48     ^ 

88.0  '"^ 

52.47 

.14 

18.6  "= 

40.26 

.14 

-        0.6 
61.7 

Oct.    6.3 

46.33 

.x6 

0.3 
15.3 

6.86   -^^ 

x.2 

30.7 

.23 
49.25 

89.1 

52.31 

.x6 

0.5 
19. 1 

40.10 

.x6 

^        0-4 
62.1 

16.3 

46.15 

.x8 

0.4 
15-7 

0.53 

'    0.9 

31.6 

.35 

49.00 

89.7 

52.13 

.x8 

19.6 

39.93 

-17 

.          OwX 

62.2 

.X7 

0.4 

.34 

0.4 

.as 

O.X 

-17 

0.4 

.x8 

0.2 

26.3 

45.98 

16. 1 

6.19 

32.0 

48.75 

89.8 

51.96 

20.0 

39.75 

62.0 

Nov.   5-2 

45.82 

.z6 

0.4 
16.5 

5.87  '" 

0.1 
32.1 

48.50     J 

«9-C« 

51-79 

.17 

0.4 
20.4 

39-58 

.17 

61.5 

15.2 

45.67 

■«5 

0.5 
17.0 

.30 

5-57    ^ 

0.4 
3^-7  „« 

48.27    -"^ 

««-7  ■ 

51.64 

.15 

20.8  °-'* 

39-43 

•15 

60.9 

.12 

0.4 

.26 

0  0.9 

0     ^    •** 

0       ^-* 

.13 

0.3 

•H 

X.O 

25.2 

45-55 

^7-4  ^ , 

5-31     _ 

30.8    I 

48.06 

^7-5  ,  „ 

51-51 

2I.I 

39-29 

w^ 

59-9 

Dec.   5-1 

45.46 

.09 

0.5 
17.9 

.20 
5.II 

_  1.2 
29.6 

47.89    ''^ 

1.8 
85.7 

51-41 

.10 

0.3 
21.4 

39-19 

.xo 

58.8  '-^ 

.05 

0.4 

.15 

1-5 

.14 

2.x 

.06 

0.2 

.08 

1-4 

15.1 

45.41 

18.3 

4.96     ^ 

28.1 

47.75 

83.6 

51-35 

21.6 

39-" 

57-4 

25.1 

45.39 

.02 

18.8  "5 

4.88 

^       1.8 
26.3 

_        .XX 

47.64 

81.2  ^' 

51-33 

.02 

0  °-3 
21.8 

39-06 

.05 

1-5 

55-9 

.02 

0.4 

0       -0' 

2.x 

.05 

0      3-7 

.01 

0  ^^ 

.01 

1-7 

35.1 

45.41 

19.2 

4.87 

24.2 

47.59 

78.5 

51-34 

21.8 

39-05 

54-2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  3241. 

a  Pelphini. 

/?  Pavonis. 

a 

Cygni. 

V'  Capricomi. 

Mean 

1 

Solar 
Date. 

■ — 

— 



1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North, 

North. 

South. 

North. 

Stmth. 

h 

m 

0      * 

h 

m 

0      ' 

h     m 

0      ' 

h 

m 

0      » 

h 

m 

0       ' 

20  30 

+72  12 

2035 

+1534 

20  36 

—66  32 

20  38 

4-4456 

20  40 

-2536 

Tan.     I.I 

s 
22.91 

40.1 

s 
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68.3 

30.55 

19.9        . 

55.13 

69.7 

37.09 

82.7 

37-49 

0 

72.6 

Dec.    5.2 

20.96 

.16 

66.8  '•' 

30.44 

.11 

0.6 
20.5     ^ 

53.88    '-'^ 

68.6  '•' 

36.90 

.19 

81.3  '•: 

37-31 

.18 

z.x 
71-5    ^ 

.14 

1.8 

.08 

0.6 

1.15 

1.6 

.17 

1.8 

.15 

z.6 

15. 1 

20.82 

65.0 

30.36 

21. 1 

52.73 

67.0 

36.73 

79.5 

37.16 

69.9 

.10 

2.1 

.04 

0.6 

I.OO 

2.T 

.13 

2.2 

.13 

S.O 

25,1 

20.72 

^ 

62.9 

30.32 

21.7 

51.73   „ 

^4-9  ^  , 

36.60 

77.3 

37-04 

•^7-9., 

m 

35-1 

20.66 

.06 

£       2.4 
60.5 

30.31 

.01 

0.6 
22.3 

0.83 
50.90 

^           2.6 
62.3 

4 

36.50 

.xo 

74.8  *•' 

36.95 

.09 

65.6^^ 
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C  Cygni. 

T 

■Cygni. 

a 

Cephei. 

I  Pegasi. 

C  CapricomL 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

North, 

North. 

North. 

North. 

South. 

h 

m 

0      * 

h 

m 

0      1 

h 

ni 

0       • 

h     m 

0      > 

h 

m 

0      t 

21 

8 

+2949 

21    10 

+3738 

21    I 

6 

-f-62  10 

21    17 

+  1923 

21   21 

—  22  49 

Jan.     I.I 

s 
50.09 

99 

70.4 

s 
56.60 

fk 

21.0 

s 
16.10 

ft 

60.9 

s 
37-93 

46-5     - 

s 
10.03 

9$ 

38.3 

1 1. 1 

50-04 

.05 

68.2" 

56.52 

.08 

X8.5  '•' 

15.87 

-a3 

58.2  '■' 

37.89   '"^ 

1.8 
44-7     ^ 

10.01 

.03 

0      0^2 
38.1 

2I.I 

50.03 

.01 

65.8  ;-^ 

56-49 

.03 

3.6 
15-9     ^ 

15-72 

.15 

3-0 
55.2 

37.88 

«  i'9 
42.8     I 

10.02 

.01 

0.4 
37-7     3 

.02 

,      2-4 

^ 

.01 

2.7 

.07 

3*2 

.03 

1.9 

.05 

0.5 

3I-0 

50.05 

63.4 

56.50 

^3-2,^ 

15-65 

52.0 

37-91       , 

40.9 

10.07 

37-2     ^ 

Feb.10.0 

50.11 

.06 

61.0 

56.55 

.05 

ia6 

15.66 

.01 

48.7  "■' 

37.96 

1.9 
39-0 

10.14 

»o^ 

^  ^  0.6 
36-6 

.xo 

2.3 

.10 

3.6 

.09 

3.2 

•  zo 

1.7 

.18 

0.8 

20.0 

50.21 

58-8  ,  „ 

56.65 

8.0 

15-75 

45-5 

38.06 

37-3  ,  . 

10.26 

35.8 

Mar.    i.o 

50.34 

-13 

^  «  2.0 
56.8 

56.79 

•14 

5.7"' 

15-92 

.17 

3.1 
42.4 

38,18  •" 

35.8  '• 

10.40 

.14 

34-8 

10.9 

50.52 

.x8 

i'7 
55-1 

56.97 

.18 

3-8  " 

16.17 

.25 

2.7 
39.7 

0        -'6 

38.34 

-  i.a 
34.6  ^  a 

10.57 

•17 

X.X 

33-7     . 

.ao 

0  '-3 

.aa 

Z.6 

.32 

2.4 

0          .'9 

0  °-8 

.80 

z-S 

20.9 

50.72 

53-8  „  « 

57-19 

2.2 

16.49 

37-3     „ 

3^-53     _ 

33-8  „ 

10-77 

32.4     \ 

30-9 

50.97 

-25 

0.8 
53-0 

57.44 

.25 

z.z 
I.I 

16.88 

.39 

Z.8 
35.5 

0             .22 

38-75 

0.4 
33.4 

11.00 

.83 

z.3 
31.1 

.s6 

0.3 

.39 

0.6 

-44 

1-3 

.25 

0.0 

•86 

1-5 

Apr.    9.8 

51-23 

5*-7  «  , 

57.73 

°-5     ^ 

17.32 

A 

34.2      ^ 

39.00 

33.4^ 

11.26 

29.6 

-30 

0.3 

^> 

■  31 

0.0 

.48 

-  0.6 

.27 

0  0-4 

.88 

0      i«5 

19.8 

51-53 

52.9    , 

58.04 

0.5 

17.80 

33-6 

39.27 

33.8     _ 

11.54 

28.1 

29.8 

51.83 

.30 

53-6, 

58-37 

.33 

0.5 
1.0 

18.30 

.50 

0.1 
33.5    ^ 

39.56         ^ 

0.8 
34.6     , 

11.84 

.30 

26.6  '-' 

May   9.8 

52.15 

-32 

X.I 

54-7  ,  . 

58.71 

.34 

I.X 
2.1 

18.82 

.52 

0.6 
34.1 

39.86     '^ 

Z.3 

35.9  ,  , 

12.16 

■38 

1.6 
25.0 

.32 

_     1.6 

.34 

^  1.5 

.52 

I.I 

•31 

1.6 

^% 

.38 

1-5 

19.7 

52.47 

5^-3  ,  „ 

59.05 

3-^,„ 

19.34 

35-2 

40.17 

37-5  ,  „ 

12.48 

23.5 

-32 

a.o 

-34 

3.0 

.50 

1.7 

.30 

1.9 

•32 

1.4 

29.7 

52.79 

5^-3  _ 

59.39 

5-«, 

19.84 

^ 

36.9 

40-47       _ 

39-4.. 

12.80 

22.1 

June  8.7 

53.09 

-30 

.^0 

60,6  '-^ 

59.71 

.32 

a.  3 
7.9 

20.30 

.46 

3.3 

39-1 

^     .29 
40.76         _ 

-  8.3 

41.6 

13.12 

.32 

20.8  '•' 

.aS 

^       2-5 

^ 

•29 

^  2.7 

.43 

0  2.7 

.38 

3.3 

.30 

Z.I 

18.7 

53-37 

^3-1  ,  , 

60.00 

10.6 

20.73 

^ 

41.8 

41.04 

43.9. 

13.42 

19.7 

28.6 

53-62 

-25 

65.8  ^^ 

6a  26 

.36 

3.9 

13.5 

21.09 

.36 

44.8  ^^ 

-25 

41.29 

/r        2.4 
46-3 

13.69 

.87 

18.8  ^' 

July    8.6 

53.83 

.ax 

68.7^^ 

60.48 

.33 

,      3-0 
16.5 

21.39 

.30 

48.1^-' 

.ax 
41-50      _ 

48.8  ]•' 

13.94 

.25 

18,1^^ 

-17 

a.  8 

.x8 

3.1 

.23 

3.4 

.z8 

2-5 

.31 

0.4 

18.6 

54-00 

71-5 

60.66 

19.6 

21.62 

51.5   ^ 

41.68 

51-3 

14.15 

17.7 

.X2 

2.9 

•  13 

3.1 

.15 

3.6 

0      .14 

2.4 

.16 

0.8 

28.5 

54.12 

t% 

74.4    ^ 

60.79 

22.7 

21.77 

55-1  \ 

41.82 

53.7 

14.31 

17.5 

Aug.   7.5 

54.20 

.08 

3.7 
77-1  ^^ 

60.86 

.07 

25.8  ;•' 

21.83 

.06 

58.7  '-' 

.09 
41.91 

^       2.3 
56.0 

14-43 

.13 

0.0 
17-5 

17-5 

54-23 

.03 

2.6 

79.7 

60.89 

.03 

^8-7   ■ 

21.82 

.01 

62.2  '-' 

.04 
41.95 

0       ^« 

58.2 

14.51 

.08 

17.8  "^ 

27-5 

54.21 

•""    82.1  ""1 

60.86 

-03 

31.4  '•' 

21.73 

.09 

65.6  '-' 

.00 
41-95 

60.1 

14-53 

.03 

18.2  "^ 

.06 

a*  I 

.08 

3.4 

•J7 

3-2 

.04 

1.7 

.03 

0.6 

Sept.  6.4 

54-15 

84.2 

60.78 

33-8 

21.56 

68.8. 

41-91      0 

61.8 

14.51 

18.8 

16.4 

54-04 

.11 

86.1  "^ 

60.66 

.X3 

c       2.3 
36.0 

21.32 

.34 

3.9 

71.7   ^ 

0-08 
41.83 

63.2    '•♦ 

14.44 

.07 

19.6       „ 

.14 

0      /r   '-5 

-»5 

1.9 

.30 

3.6 

.11 

Z.3 

.ZO 

0.8 

26.4 

53-90 

^ 

87.6 

60.51 

37-9 

21.02 

74-3 

41.72 

64-4       „ 

14.34 

1  20.4 

Oct.    6.4 

53.74 

.16 

88.8  '•' 

60.32 

.19 

1-5 
39-4 

20I68 

.34 

_        2.3 
76.5       0 

41.58   ''' 

,        0.8 
65.2 

14.21 

.13 

,         ^  0.8 
1    21.2 

16.3 

53.55 

.19 

89.6 

60.11 

.31 

I.I 
40.5     ^ 

20.29 

.39 

0       1.8 
78.3 

.16 
41.42 

65.7 

14.05 

.16 

0.8 
1   22.0 

.19 

0.4 

.32 

0.6 

.42 

1.3 

.17 

0.3 

.16 

,             0.8 

1 

26.3 

53-36 

90.0 

59-89 

41. 1 

19.87 

79.6 

41.25 

66.0 

13-89 

1 

i    22.8 

Nov.   5.3 

53-16 

.ao 

ao 
90.0 

59.67 

.33 

0.3 
41-3 

19.44 

.43 

80.3"^ 

41.08 

_        0.1 
65-9 

13-72 

.17 

1               0.7 
23.5 

.19 

0    ^  0-4 

.33 

0.3 

.43 

0-2 

•  17 

0-5 

^ 

.16 

0.6 

15.2 

52.97 

89.6 

59-45 

41.0 

19.01 

80.5 

40.91 

65-4 

13-56 

'   24.1 

25.2 

52.79 

.18 

0.7 
88.9     ^ 

59-24 

.31 

0.7 
40.3 

18.58 

.43 

0-4 
80.1      * 

40.76 

64.7 

13-41 

.15 

0.4 
24.5 

Dec.    5*2 

52-63 

.x6 

87.7     ^ 

59.05 

.19 

Z.I 

39.2   ^ 

18.18 

.40 

1.0 
79.1 

<:        .'4 
40.62 

_     £  I.I 
63.6 

13-28 

.13 

rt  0'3 
24.8     ^ 

.14 

1.6 

.16 

1.6 

.37 

1.5 

.13 

1.3 

.10 

0.8 

15.2 

52.49 

86.1 

58.89 

37.6 

17.81 

77.6 

40.50 

62.3 

13-18 

25.0 

25.1 

52.39 

.10 

1.8 
84.3^ 

58.76 

.13 

^  2.0 
35-6 

'7-49 

.32 

-  2.0 
75-6 

.09 
40.41 

60.8  '•' 

13.10 

.08 

CO 

25.0 

•oS 

0        ^-i 

f\    ^  ^ 

.10 

a.  3 

.26 

2-5 

.06 

1.8 

.04 

O.X 

35.1  ^52-31 

82.2 

58.66 

33.3 

17-23 

^.^_ 

73.1 

40.35 

59.0 

13.06 

24.9 
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pAqa 

Larii. 

/3Cephei(/r.). 

f  Aquarii. 

74  Cygni. 
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Date. 



_ 

Right 

Declina- 

Rifzht 
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Declina- 
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Declina- 

Ascension. 
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Ascension. 
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Ascension. 
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Ascension. 
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Ascension. 
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h 

m 

South. 

North. 

South. 

North. 

South. 

0      t 

h 

m 

0      * 
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m 
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m 

0      > 
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0     f 

21  26 

-5  59 

21  27 

+70   8 

21  32 

-816 

2133 

+3958 

21  36 

-83  9 

Tan.     I.I 

s 
29.36 

33-9  „  , 

8 
23.99 

w9 

a 
37.54 

• 

^3-o^. 

s 
5.27 

69.6 

■ 
2.64 

46.9 

II.  I 

2933 

.03 

34-6  ^  - 

23.62 

.37 

3.6 

37-5  ,  ^ 

37.51 

.03 

^3-5  „  \ 

5.17 

.xo 

c        *.3 
67.3     ^ 

1.85  »•" 

3.0 
43.9 

2I.I 

29-33 

.00 

0.0 
35-2  „  . 

23.35 

.87 

3.0 
34-5,, 

37.51 

.00 

c        °.5 
64.0 

5.10 

.07 

_        2.6 
64.7 

1.36 '"•» 

3.2 

40.7 

31.0 

29.37 

.04 

0.5 
35-7^ 

23.18 

.17 

3.2 
3'-3  ,  , 

37.53 

.03 

64.4 

5.08 

.02 

^        2.7 
62.0 

1. 17'"" 

37.2  " 

Feb.  10.0 

29.43 

.06 

3^-'„, 

23.13 

.05 

20.0 

37.59 

.06 

0b2 
64.6 

5.10 

.02 

2.7 
59-3    1 

0.13 
1.29 

33.7  '■' 

.10 

0.3 

.06 

3.3 

.09 

0.0 

' 

.07 

2.6 

a  43 

3-6 

20.0 

29.53 

3^-3  «« 

23.19 

.x8 

^4-7  ,  ^ 

37.68 

64,6 

5.17 

56.7 

1.71 

30.1     , 

Mar.  i.o 

29.65 

.13 

0.0 
3^-3  «, 

23.37 

3.2 

37.80 

.13 

64-5 

5.28 

.IX 

9-5 

54.2 

0.71 
2.42 

26.5  *' 

10.9 
20.9 

29.80 
29.98 

•15 
.x8 

-     0.3 
36.1 
0.4 

35-7  ^, 

23.66 
24.06 

.29 
.40 

18.5  '-^ 
16.0  ^-5 

37.95 
38.13 

.15 

.x8 

64.2^^ 

^3-6  ^  , 

5.44 
5.64 

.x6 

.20 

2.1 
52.1 

^        1.8 
50.3 

o>97 
3.39 

'  I.3I 
4.60 

.3.1  ^* 
3.a 
19.9 

30.9 

30.20 

.32 

0.7 
35.0 

24.55 

.49 

2.x 
13.9       ^ 

38.34 

.21 

^        0-7 
62.9 

5.88 

.84 

1.3 
49.0     „ 

6.03       ^ 

2.9 
17.0 

.23 

0.9 

.56 

X.6 

.23 

1.0 

.28 

0.8 

X.61 

'     2.6 

Apr.   9.9 
19.8 
29.8 

30.43 
30.69 

30.97 

.36 
.38 

^•^  ,.x 
33-°  .3 
3^-7  ,  . 

25.11 

25.74 
26.40 

.63 
.66 

^0 

12.3 

0.9 
II.4 

0.4 
II.O 

38.57 
38.83 

39." 

.26 
.28 

61.9 

-           X.2 
60.7 

1.4 
59.3 

6.16 
6.47 
6.80 

.31 
.33 

48.2 

0U3 

48.2  "^^ 

11.28 

12.2 

x.7 
10.5 

May    9.8 

31.26 

.39 

1.5 
3°'2  ,  fi 

27.08 

•68 

f  0 

0.3 

39.40 

.29 

57.8  \' 

7.15 

.35 

a8 
49.0 

1.96 
13.24 

9-«1 

19.7 

31.56 

.30 

28.6 

27.76 

•68 

0.9 
12.2 

39.70 

.30 

56.1  "^ 

7.50 

.35 

1.3 
50.3     „ 

1.99 
15.23         „ 

8.4'' 

.30 

X.7 

.66 

X.5 

.30 

1.7 

.35 

X.8 

X.98 

0.3 

29.7 

31-86 

^^•9  ,  , 

28.42 

^^ 

^3-7  _ 

4a  00 

54.4 

7.85 

52.1 

17.21 

8.1 

June   8.7 

32.16 

.30 

1.7 
25.2 

29.04 

•69 

15.6  '-^ 

40.30 

.30 

1.7 

8.19 

.34 

2.2 
54.3 

X.93 
19.14      I 

8.4"' 

18.7 
28.6 

32.44 
32.70 

.38 

.36 

1.7 

21.9 

29.60 
30.08 

.56 

.48 
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2.9 
21.0 

40.59 
40.85 

.29 
.26 
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51.I 

49.6 

8.51 
8.79 

.32 
.28 

56.8 " 

59.6 

1.83 
22.65 
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X.3 
10.4 

July    8.6 

32.93 

.23 

20.4 

30.48 

.40 

3.2 
24.2 

41.09 

•84 

48.2  ^-^ 

9.04 

.as 
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X.49 
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I2.I 

.19 

1.4 

.30 

3.4 

.20 

X.3 

.20 

3.x 

1.36 

2.1 

18.6 
28.6 

33.12 
33.28 

.16 

19.0 

l.I 
17.9 

30.78 
30.98 

.30 

27.6 

41.29 

41.45 

.16 

46.9 

x.o 

45.9 

9.24 
9.40 

.16 

^5-7  ,  , 
68.9  3-" 

26.38"^ 

14.2 
16.7     „ 
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17.5 

33.39 
33.46 

.XX 

.07 

16.9 

16. 1 

31.07 
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.12 
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0.9 
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9.50 
9.55 
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3.0 
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22.4 
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0.3 
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.01 

0.2 
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33.46 
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9.49 
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33-4' 

.05 

0.3 

30.39 
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.05 
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.10 
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>■ 
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O.Z 
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a4 
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33.31 
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29.99 

^Q 
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43.9 

9.25 
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33.8 
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.IX 
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29.51 

.48 

53.8  '-^ 

41.42 

.IX 

0.3 
44.2 

9.08 

.17 

86.8  '-^ 

1.21 
24.32 

<      «*3 
36.1      „ 

16.3 

33-06 

.14 

15.6 

28.98 

.53 

^0 

3.1 
55.9    ^ 

41.28 

•14 

44.6 

8.88 

.20 

88.1  "^ 

22.89  "♦^ 

1.8 
37.9 

.15 

0.5 

.58 

X.6 

.15 

0.5 

.22 

0.9 

1.59 

x.3 

26.3 

32.91 

16. 1 

28.40 

^  _ 

57-5    „ 

41.13 

45.1 

8.66 

89.0 

21.30 

39.2 

Nov.  5.3 

32.76 

.15 

16.6°' 

27.79 

.61 

0      '-o 

40.98 

.15 

45.6     ^ 

8.44 

.22 

89.5°-' 

A     X.69 
19.61 

0.7 
39-9 

15-3 

32.61 

•  15 

0.0 

17.2 

27.17 

.62 

0.5 
59.0 

40.83 

.15 

-      0.6 
46.2 

8.21 

.23 

89.4 

0     1-72 
17.89 

O.X 

40.0 

25.2 

32.47 

.14 

'7-8 : 

26.55 

.63 

58.9°" 

40.70 

.13 

46.8  °-' 

7-99 

.23 

88.9  °-' 

1        1.69 
16.20 

0.5 
39.5 

Dec.    5«2 

32.35 

.12 

'«-5r 

25.96 

.59 

_^^ 

58.2  ^'\ 

40.58 

.12 

0.7 
47.5      ^ 

7.79 

.30 

88.0  ^^ 

-     1.58 
14.62 

38.4 

•10 

0.7 

.56 

1.3 

.10 

0.6 

.18 

1.4 

1.41 

x.7 

15.2 

32.25 

'9-2  ^  , 

25.40 

56.9     „ 

40.48 

_n 

48.1 

7.61 

86.6 

13.21 

36.7 

f% 

.07 

0.7 

.50 

Z.8 

.08 

0      0.6 

.16 

0    0  1.8 

i.ai 

2.3 

25.1 

32.18 

^9-9  „  , 

24.90 

55-^  ,  , 

40.40 

48.7     ^ 

7.45 

84.8 

12.00 

34.4        ^ 

.04 

£  0.7 

f^ 

.43 

0  2-3 

.05 

0.6 

.13 

8.x 

0.9s 

Z  8.6 

35.1 

32.14 

20.6 

24.48 

52.8 

40.35 

49.3 

7.33 

82.7 

11.05 

31.8 

392 


FIXED  STARS,  1904. 


« 

(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

e 

Pegasi. 

II 

Cephei. 

fl^  Cygni. 

/i  Capricomi. 

16 

\  Pegasi. 

Mean 

Solar 
Date. 

1 

Right 

Declina. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascensioa 

tion 

Ascension. 

tion 

Ascension. 

tion 

AscensioiL 

tion 

Ascension. 

tion 

North, 

North. 

North, 

iiouth. 

North, 

b 

m 

e 

h 

m 

e        ' 

h 

m 

0       ' 

h 

m 

e        » 

h 

m 

e      , 

21  39 

+    926 

21  40 

+7051 

21  43 

+4851 

21  48 

-1359 

21  48 

+2528 

Jan.     I.I 

8 
27.44 

1 1.6 

s 
29.73 

9$ 

88.7 

s 
14.00 

99 

70.8 

s 
2.77 

99 

73.6 

8 
40.92 

99 

34-9 

II. I 

27-39 

.05 

1.3 
10.3 

29.32 

.41 

86.3 ": 

13.85 

.15 

68.4  *•* 

2-73 

.04 

73.8 

40.85 

.07 

X.9 
33.0 

.02 

a          «-4 

.32 

a.8 

.10 

2.7 

.01 

0.2 

.05 

2.0 

21. 1 

27-37 

8.9 

29.00 

83.5 

13-75 

^ 

65.7      „ 

2.72 

74.0 

40.80 

3i^o 

3I-I 

27-38 

.01 

7.6 

28.79 

.21 

80.4  ^'^ 

13.69 

.06 

62.9 

2.73 

.01 

0.0 
74.0 

40.79 

.01 

28.9 " 

Feb.  lo.o 

27-43 

.05 

6.3 

29.69 

.10 

77.1  '-' 

13.68 

.01 

3.0 
59.9 

2.77 

.04 

—ft 

73-8 

40.81 

.02 

26.9 

.07 

I.I 

.03 

3.3 

.05 

2.9 

•08 

0.3 

.05 

2.0 

20.0 

27.50 

5.2 

28.72 

73.8 

13.73 

57.0      ^ 

2.85 

73.5 

40.86 

24.9      0 

Mar.   i.o 

27.60 

.zo 

0.9 
4.3 

28.86 

.14 

e.  3.« 
70.6 

13.83 

.10 

2.7 

54-3  „  . 

2.96 

•  XI 

73.0 

40.96 

.10 

1.8 
23.1 

.T4 

^  0.7 

.27 

^      ^  3.0 

.x6 

0  2-5 

•14 

0.7 

.Z3 

^  X.5 

10.9 

27-74 

3.6 

29.13 

_o 

67.6"* 

13.99 

51.8 

3.10 

^ 

72.3 

41.09 

21.6 

.17 

0.3 

.38 

a.7 

.22 

3.-2 

^ 

.x6 

0.9 

^ 

•  17 

1.2 

20.9 

27.91 

3.3 

29.51 

^ 

64.9 

14.21 

_^ 

49.6 

3.26 

71.4 

41.26 

20.4 

30.9 

28.11 

.20 

0.1 
3.2 

29.99 

.48 

62.6  ^-3 

14.47 

.26 

48.0 

3.46 

.20 

I.I 
70.3 

41.46 

•20 

^0.8 
19.6 

.23 

0.3 

.56 

1.7 

.31 

X.2 

.23 

1.2 

.23 

0.4 

Apr.    9.9 

28.34 

3.5 

30.55 

^ 

60.9 

14.78 

46.8 

3.69 

^ 

69.1 

41.69 

19.2            1 

19.8 

28.59 

•25 

0.7 
4.2 

31.18 

.63 

59.8 

15.12 

•34 

\.      0.6 
46.2 

3-95 

.26 

67.6  '•' 

41.96 

•27 

0.1    1 
19.3       ^ 

29.8 

28.87 

.28 

1.0 
5.2 

31.86 

.68 

0.5 
59-3 

15.49 

.37 

\      0.1 
46-1     ^ 

4-23 

.28 

66.1  '•' 

42.25 

.29 

0.6 
19.9 

May   9.8 

29.16 

.29 

^•5     , 

32.56 

.70 

0.1 
59-4 

15.88 

.39 

^      0.6 
46.7 

4-52 

.29 

64.5 

42.55 

.30 

x.o 

20.9 

19.7 

29.45 

'99 

8.1  "' 

33.27 

-71 

£        0-7 
60.1 

16.27 

.39 

47.8     - 

4.82 

•30 

62.8    ''^ 

42.86 

•31 

22.3  '•♦ ' 

.30 

1.8 

.69 

1.3 

.39 

1.6 

.31 

X.7 

.32 

1.8 

1 

29.7 

29.75 

9.9 

33.96 

^^ 

61.4 

16.66 

^o 

49.4 

5.13 

61.I 

43.18 

24.1 

June   8.7 

30.05 

.30 

2.0 
II. 9 

34.62 

.66 

63.3  '•» 

17.04 

.38 

2.0 
51.4 

5-44 

.31 

X.6 
59-5 

43.49 

.31 

26.1  '■» 

18.7 

30-33 

.28 

2.1 
14.0 

35.21 

.59 

65.6  *•* 

17.40 

.36 

a.5 
53.9     „ 

5.74 

.30 

i.s 
58.0     ^ 

43.79 

.30 

28.5  '•■• 

28.6 

30.59 

.26 

16.2 

35.74 

.53 

68.3'-' 

17.72 

.32 

2.8 
56.7 

6.02 

•28 

56.6  '■* 

44.06 

.27 

31.0  "' ! 

July    8.6 

30.82 

.23 

18.3 

36.18 

.44 

71.4  ^' 

18.00 

•28 

«  3.1 
59.8 

6.27 

.85 

x.2 
55.4 

44.31 

.25 

^  2.6  ■ 
33^6 

.20 

2.Z 

.35 

3.4 

.23 

3-a 

.22 

I.X 

.20 

2.7 

18.6 

31-02 

^ 

20.4 

36.53 

74.8 

18.23 

63.0 

6.49 

A 

54.3      a 

44.51 

36.3 

28.6 

31.18 

.x6 

2.0 
22.4       „ 

36.77 

•84 

««  ,3-5 
78.3     ^ 

18.40 

•17 

66.3  '■' 

6.67 

.x8 

0.8 
53.5 

44.68 

•  17 

2.7 
39.0     1 

Aug.    7.5 

31-30 

.12 

Z.8 
24.2 

36.90 

.13 

81.9  ^-^ 

18.52 

•  12 

69.7  '•* 

6.81 

.14 

0.5 
53-0 

44.80 

•  xa 

^8.6 
41.6 

17-5 

31.37 

.07 

1.7 
25.9 

36.92 

.02 

85.6  3-^ 

18.58 

.06 

73.0  '•^ 

6.91 

.xo 

0.3 
52.7 

44.88 

•08 

2-4 

44-0 

27-5 

31.40 

.03 

1.4 
27.3 

36.83 

.09 

89.2  3-^ 

18.57 

•OX 

76.2  '•' 

6.96 

.05 

_  0.1 
52.6 

44.91 

.03 

46.3 

.02 

1.2 

.19 

3.5 

.06 

3.0 

.00 

ai 

.02 

«.x 

Sept.  6.5 

31.38 

28.5 

36.64 

92.7 

18.51 

79-2     _ 

6.96 

52.7 

44.89 

^^ 

48.4 

16.4 
26.4 

31.33 
31-25 

.05 
.08 

1.0 

30.3 

36.34 
35.96 

.30 
.38' 

3.« 

98.9 

18.40 
18.24 

.IX 

.16 

2.8 
82.0 

84.5"* 

6.92 
6.84 

.04 
.08 

ou3 

0.4 
53.4     ^ 

44.83 
44.74 

.06 
.09 

1.9 
50.3 

51.8  '•' 

Oct.   6.4 

31.13 

.12 

3a8  "•» 

35.50 

.46 

^  a-7 
101.6 

18.04 

.20 

86.6  *•' 

6.74 

.10 

0.6 
54-0     ^ 

44.62 

.12 

1.2 
53.0 

16.3 

31.00 

.13 

a2 
31.0 

34.97 

•53 

103.8 

17.81 

.83 

««     1.7 
88.3 

6.61 

.13 

^  0.6 
54.6 

44.47 

•15 

z.o 

54.0    ^ 

.15 

0.0 

.58 

1.8 

•as 

x.2 

.14 

0.7 

.x6 

0.6 

26.3 

30.85 

31.0 

34-39 

^ 

105.6 

iy.56 

89.5       « 

6.47 

55-3 

44.31 

54.6 

Nov.   5.3 

30.70 

•15 

0  0.* 
30.8 

33.78 

.6z 

106.8 

17.29 

•97 

0.8 
90.3 

6.32 

■15 

^     0.7 
56.0 

44.14 

.17 

0  0.2 
54.8 

15.3 

30.55 

.15 

0.4 
30.4 

33.14 

.64 

0.7 

107.5 

17.02 

•a7 

90.6 

6.17 

•  15 

0.6 
56.6 

43.96 

.18 

v.  a2 
54-6 

.14 

0.7 

.64 

_  0.1 

^ 

.27 

0.3 

^ 

.14 

0.7 

f> 

.x6 

0.5 

25.2 

30.41 

29.7     a 

32.50 

^  __ 

107.6 

16.75 

_,^ 

90.3     , 

6.03 

57.3 

43.80 

^ 

54.1     \ 

Dec.    5.2 

30.28 

.13 

28.9 

31.88 

.62 

0.5 

I07.I 

16.49 

.26 

89.6  "^ 

5-90 

.13 

57.8  ^' 

43.64 

.z6 

a8 
53.3 

.11 

1.0 

\ 

•59 

1.0 

.24 

i-S 

.10 

0.5 

.«4 

z.a 

15.2 

30.17 

27.9 

31.29 

106. 1 

16.25 

88.3  - 

5.80 

58.3 

43.50 

52.1 

25.2 

30.08 

.09 

26.7 

30.75 

.54 

1.7 
104.4 

16.04 

.21 

86.5  'f' 

5.71 

.09 

58.8  "=^ 

43.38 

.12 

50.6  '•' 

35-1 

30.02 

.06 

1.3 
25.4 

30.29 

.46 

2.1 

102.3 

15-87 

.17 

84.4 "' 

5.65 

.06 

0.3 
59-1 

43.29 

.09 

48.9  '•' 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

« 

• 

1 

79 

Draconis. 

a 

Aquarii. 

a  Gruis. 

vr'' 

'  Pegasi. 

0. 

Aquarii. 

Mean 

1 

Solar 
Date, 

• . 

1 

Right      '  Dectina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension.       tion 

Ascension. 

tion 

AscensiozL 

tion 

Ascension. 

tion 

Ascension. 

tion 

'     North. 

h 

South. 

South. 

North. 
0      # 

South. 

h 

m              °      ' 

m 

0      • 

h     zn 

0        ' 

h 

zn 

h 

m 

0           r 

21    « 

;i 

1+73  14 

22 

0 

—    046 

22      2 

-4725 

22 

5 

+3242 

22   II 

-    815 

Jan.     I.I 

s 
38.62 

72.8 

8 
50.42 

67' 3 

s 
9.33 

41.8 

s 
42.82 

99 

37.6 

s 
45.28 

40.1 

J 

^\ 

-51 

2.3 

.05 

^0     0.9 

.10 

1.3 

.10 

Z.9 

.06 

^  0.5 

II. I 

38.11 

70-5  ^„ 

50.37 

•# 

68.2 

9-23     ^ 

40.5      ^ 

42.72 

-.0 

35-7, 

45.22 

40.6 

2I.I 

37-71 

.40 

-      2.8 
67.7 

50.34 

.03 

_       0.8 
69.0 

.06 
9.17 

38.8  '-' 

42.64 

•08 

_  a.  I 
33-6  ^  , 

45.19 

.03 

0.4 
41.0 

3I.I 

37-42 

.29 

64.7 

50.34 

.00 

f       0-7 
69.7 

-    .oz 
9.16 

36.9  '-^ 

42.60 

.04 

2.3 
3^-3^ 

45.18 

.oz 

0.3 
41.3 

^ 

.16'    _        3.a 

.02 

0.7 

.03 

0  a.z 

.oz 

0      a.4 

.oz 

0.2 

Feb.  10.0 

37.26 

61.5 

50.36 

70.4 

9-^9     _ 

34.8 

42-59 

28.9 

45.19 

41.5 

.02 

3.4 

•06 

0.4 

.07 

2.3 

.03 

a.  3 

.05 

0.0 

20.0 

37-24 

58.1 

50.42 

70.8 

9.26 

32.5 

42.62 

— 0 

26.6 

45-24 

n 

41.5 

.13 

3.2 

•09 

0.3 

0   •" 

a.  5 

.08 

2.Z 

.08 

0.2 

Mar.  i.o 

37-37 

54-9 

50.51 

71. 1 

9.38      ^ 

30.0 

42.70 

24.5       ^ 

45.32 

41-3 

II.O 

37.63 

•  96 

«  3-' 

5^-s :  ft 

50.63 

•12 

O.Z 

71.2 

.17 
9.55     , 

2.S 

27.5   , 

42.81 

.zz 

^  1-9 
22.6 

45.43 

.ZX 

0.4 
40.9 

20.9 

38.02 

.39 

2.8 
49.0 

50.78 

.15 

0.2 
71.0 

_    -ax 

9-76     ^ 

a.S 
25.0 

42-97 

.z6 

'•5 
2I.I 

45-58 

.15 

0.6 
40.3 

30.9 

38.52 

.50 

46.7 

50.96 

•zS 

0.5 
70.5       , 

.26 

I0.02 

a.  5 
22.5 

43-17 

.20 

z.a 

^9.9  ^  , 

45.75 

.17 

0.9 
39.4 

.6x  1             Z.9 

.22 

0.7 

.29 

2.4 

-a3 

0.7 

.2Z 

z.z 

Apr.   9-9 

39*13 

^ 

44.8 

51.17 

69.8 

10.31 

20.I 

43.40 

19.2 

45.96 

38.3 

19.8 

39.82 

.69 

Z.3 
43.5 

51.41 

•24 

68.8  "^ 

10.64     '^^ 

17.8  '■' 

43.67 

^rj 

18.9  °- 

46.19 

.23 

'•3 
37.0 

29.8 

40.57 

.75 

42.8  "^ 

51.67 

.26 

f         1-3 
67.5 

.36 
11.00 

^  a.2 
15.6 

43.96 

.29 

0.3 
^9-2  ^  ^ 

46.45 

.26 

.0 

35-6  •: 

May   9-8 
19.7 

41.36 
42.16 

•79 
.80 

O.Z 

<*-7  0.5 
:  43-2 

51.96 
52.25 

.29 
.39 

66.1  '-' 
64-4      0 

•39 
11.39 

11.80    •*' 

z.9 

'3-7  ,  fi 
z.o 

1    I2.I 

44.28 
44.61 

.3a 
.33 

0.7 

'9-« ... 

21. 1 

46.73 
47.03 

.28 
.30 

x.6 

34-°  ,.8 
32-2  ,  „ 

.78                   1.2 

-30 

Z.8 

.41  :            1.4 

1 

-33 

X.6 

.31 

z.8 

29.7 

42.94 

44-4    « 

52.55 

62.6 

12.21 

10.7 

44«94 

^^•7  ,  ^ 

47.34 

3°-4  ,  0 

June  8.7 

43.68 

.74     ^f.  ^  X.6 
46.0 

52.85 

.30 

60.8 

f       .4a 
12.63 

z.o 
9-7     ^ 

45.27 

.33 

24-6  .  , 

47.64 

.30 

28.6 

.69         0        2.2 

•39 

0      '.9 

.40 

0.6 

.3a 

i-      *'3 

.30 

£      1-7 

18.7 
28.6 

44-37 
44.98 

48.2 

.61      ^     „  2.6 
..       50.8, 

53-14 

53-42 

.28 

z.g 
57.0     _ 

'3°3   .38 
13.41 

9.1 

8.9 

45-59 
45-89 

.30 

26.9 

^2.6 

^9-5  ,  , 

47.94 
48.22 

.28 

26.9 

1.7 
25.2 

July    8.6 

45-50 

•^^    53.8^-^ 

53.66 

.24 

z.8 
55.2 

13.76   •" 

O.Z 

9.0 

46.15 

.26 

a.7 
32-2  ^  ^ 

48.48 

.26 

'•5 

23.7 

J     <i 

.41             3.3 

.22 

1.7 

.3x 

0.6 

.as 

2.9 

.23 

1-4 

18.6 

45.91 

57-1     . 

53.88 

53-5     , 

14.07      ^ 

9.6 

46.38 

35-1     „ 

48.71 

22.3 

28.6 

46.20 

•"^    60.6  ^-^ 

54.07 

.19 

1-5 
53.0 

.26 
14.33 

0.9 
10.5 

46.57 

.19 

3«-°  r 

48.91 

•90 

z.a 
21. 1 

Aug.   7-5 

46.38 

.18 

^t-      6 

54-21 

•M 

».3 
50.7 

.21 

14.54 

Z.2 
II.7 

46.71 

■  U 
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.04 
14-73 

0     a.0 
18.9 
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.06 

18.9 

Oct.    6.4 

44.96 
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•13 
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.22 
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.17 
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.13 
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26.3 
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•14 

48.1  "^ 

0      .as 

13.84 
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57.4 

48.75 

.13 

20.8 
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91.1 

53.66 

•14 
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13.60 
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28.0 

45.91 
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0.Z 

57.5 

48.61 

.Z4 

0.7 

.74 

0.3 

•14 

0.7 

^    .24 

0      0-5 
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0.3 

f\ 

.Z4 
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25.2 

41-59 

91.4 

53.52 
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13-36 

28.5 

45.72 

n 

57-2^^ 

48.47 

22.2 

Dec.   5-2 

40.87 

.7a 
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53-39 
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48.34 
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0.7 
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0.6 

15.2 

40. 1 3 

90.2 

53-28 

50.8    ' 
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45-11 

•  Z2 

1-7 
52.3 

48.06 

.07 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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(CONSTANTS  OF  STRUVE  AND  PETERS.) 

APPARENT  PLACES  FOR  THE  UPPER 

TRANSIT  AT  WASHINGTON. 
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26.02 

39-3 

X.o 

12.57 

.85 

23.0 

0.7 

24.21 

.30 

60.8 

1.9 

28.7 

56.91 

•33 

2Z.O 

X.6 

X.72 
27.74  ,_ 

38.8 

0.5 

13.40 

.83 

24-3 

X.3 

24-52 

•31 

62.8 

3.0 

July     8.7 

57.24 

•33 

19.6 

1.4 

X.70 
29-44      ^ 

38.9 

0.x 

14.19 

.79 

26.1 

1.8 

24.82 

.30 

64.8 

** 

#        * 

•31 

x.o 

1.63 

0.6 

.73 

3.3 

•38 

2.0 

18.7 

57.55 

z8.6 

^ 

31.06 

39.5 

14.92 

28.3 

25.10 

66.8 

28.6 

57.84 

.39 

18.0 

0.6 

1.51 
32.57      , 

40.7 

X.3 

15.58 

•66 

31-0 

3.7 

25.36 

.36 

68.7 

x.9 

_    1 

Aug.     7-6 

58.09 

•as 

17.8 

0.2 

1.34 
33-91 

42.4 

X.7 

16.16 

.58 

34-0 

3.0 

25-59 

.33 

70-5 

x.8 

17.6 

58.31 

•33 

17-9 

O.X 

X.13 
35-04  ^^ 

44-6 

2.3 

16.63 

•47 

37.3 

3.3 

25-79 

.30 

72.1 

1.6 

1 

27.6 

58,48 

•17 

18.4 

0"5 

0.89 
35-93  „. 

47.1 

2.5 

17.00 

.37 

40.8 

3.5 

25.95 

.x6 

73-5 

M| 

•13 

0.8 

o.6x 

3.9 

.«5 

3.6 

.13 

X.3 

Sept.    6.5 
16.5 

58.61 
58.69 

.08 

19.2 
2a  3 

I.I 

3^54  „„ 

50.0 
53-0 

3.0 

17.25 
17-39 

.14 

44.4 
48.0 

3.6 

• 
26.07 

26.16 

.09 

74.7 
75-6 

1 

0.9     1 

26.5 

58.72 

.03 

21.6 

X.3 

3^85  "~ 

56.1 

3.x 

17.41 

.03 

51.7 

3.7 

26.20 

.04 

76.3 

0.7 

Oct.     6.5 

58.72 

.00 

23.1 

1.5 

3«-54  r 

59.2 

3.1 

17.31 

.10 

55.3 

3.6 

26.21 

.01 

76.8 

0.5 

16.4 

58.67 

.05 

24.7 

1.6 

0.61 

35-93      „ 

62.2 

3.0 

17.10 

.21 

58.7 

3.4 

26.20 

.01 

77-1 

0.3 

1 

.07 

1.7 

0.88 

3.7 

.31 

3.x 

.05 

0.x    ^ 

26.4 

58.60 

26.4 

35-05 

64.9 

16.79 

61.8 

26.15 

77-2 

t 

Nov.     5-4 

58.49 

.11 

27.9 

1.5 

X.13 
33-92 

67.2 

3.3 

16.38 

.41 

64.6 

2.8 

26.08 

.07 

77-0 

0.3 

X5.4 

58.37 

.13 

29.4 

1.5 

<     1.33 
32.60 

69.0 

1.8 

15.88 

.50 

67.0 

3.4 

25-99 

.09 

76.7 

0.3 

25-3 

58.23 

.14 

30.7 

1.3 

1.47 
31-13       . 

70.3 

1.3 

15-31 

.57 

68.9 

1.9 

25.89 

.xo 

76.3 

0.4 

Dec.     5-3 

58.08 

.15 

31.8 

X.I 

X.56 
29.57 

71.0 

0.7 

14.67 

.64 

70.3 

1.4 

25.78 

.IX 

75.8 

0.5 

.15 

0.8 

1.59 

0.0 

.68 

0.9 

.13 

0-7 

15-3 

57.93 

32.6 

27-98 

•  71.0 

13.99 

71.2 

25.66 

75-1 

.14 

0.6 

^        1.58 

0.6 

.71 

0.3 

.13 

0.8 

25.2 

57.79 

33.2 

26.40 

70.4 

13.28 

71.4 

25-54 

74.3 

1 

35-2 

57-65 

.14 

33.4 

0.3 

X.50 
24.90 

69.2 

1.3 

12.57 

.71 

71.0 

0.4 

25-42 

.13 

73.5 

0.8 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eqaation 
of  Time 

for 

Apparent 

NooiL 

Seini- 
diazneter 

at 
Apparent 

NOOXL 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon, 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

RiRht 
Ascen. 

Decli- 
nation. 

h    m    s 

s 

e      '      •> 

»» 

s 

w 

m     s 

»      tt 

m     8 

h    m     s 

Jan.     o 

18  38  35.83 

36.35 

-23    9    9-1 

8.6 

Z1.058 

-f  10.  x8 

+    248.53 

16  17.87 

I  li.il 

18  35  4736 

I 

18  43     1.09 

1.69 

23    4  50.6 

50.0 

11.047 

XI.34 

3  17.22 

16  17.89 

I  11.07 

18  39  43.92 

2 

18  47  26.04 

26.73 

23    0    4.5 

3-7 

XI. 033 

12.50 

3  45.63 

16  17.91 

I  11.04 

18  43  40.47 

3 

18  51  50.65 

51.43 

22  54  50.7 

49.8 

1 1. 019 

13.64 

4  13.70 

16  17.91 

I  11.00 

18  47  37.03 

4 

18  56  14.92 

15.78 

22  49    9.6 

8.5 

ZI.004 

14.78 

4  41-41 

16  17.90 

I  XO.95 

18  51  33.59 

5 

19    0  38.80 

39.74 

-2243    1.3 

0.0 

10.988 

+  15.91 

+    5    8.75 

16  17.89 

I  10.90 

18  55  30.15 

6 

19    5    2.29 

3.31 

22  36  26.0 

24.4 

10.970 

17.03 

5  35.68 

16  17.87 

I  10.84 

18  59  26.70 

7 

19    925.34 

26.44 

22  29  23.7 

21.9 

10.951 

X8.15 

6    2.18 

16  17.84 

I  10.78 

19    3  23.26 

8 

19  13  47.94 

49.12 

22  21  54.8 

52.8 

10.932 

X9.26 

628.24 

i6  17.81 

I  10.71 

19    7  19.82 

9 

19  18  10.07 

".33 

22  13  59.5 

57.2 

X0b9I2 

20.35 

653.83 

16  17.77 

I  10.64 

19  II  16.37 

lO 

19  22  31.70 

33-03 

-22    5  38.0 

35-4 

10.890 

+  2X.44 

+   7  18.90 

16  17.73 

I  10.56 

19  15  12.93 

II 

19  26  52.79 

54.19 

21  56  50-5 

47.6 

ia867 

22.52 

7  43.44 

16  17.69 

I  10.48 

19  19    9.49 

12 

19  31  13.34 

14.80 

21  47  37-4 

34-2 

10.844 

23.58 

8    7.43 

16  17,64 

I  10.40 

19  23    6.04 

13 

19  35  33-30 

34.84 

21  37  58.7 

55-3 

10.820 

24.63 

8  30.84 

16  17.59 

I  10.32 

19  27    2.60 

14 

19  39  52.66 

54-26 

21  27  55.0 

51.2 

10.793 

25.67 

8  53.64 

16  17-53 

I  10.24 

19  30  59.16 

15 

19  44  11.40 

13.06 

—  21  17  26.4 

22.3 

10.767 

+  26.70 

+    915-81 

16  17.46 

I  10.15 

19  34  55.71 

i6 

19  48  29.47 

31-19 

21    633.3 

28.9 

10.739 

27.7a 

9  37-34 

16  17.39 

I  10.06 

19  38  52.27 

17 

19  52  46.87 

48.65 

20  55  15-9 

II. I 

10.7x1 

28.72 

958.19 

16  17.32 

I    9.96 

19  42  48.83 

i8 

1957    358 

5.41 

20  43  34.6 

29.6 

XO.682 

29.71 

10  18.34 

16  17.24 

I    9.86 

19  46  45.38 

19 

20    I  19.58 

21.46 

20  31  29.7 

24-3 

10.651 

30.69 

10  37.78 

16  17.16 

I    9.76 

19  50  41.94 

20 

20    5  34.84 

36.77 

—20  18  61.5 

55-7 

10.620 

+  3X.67 

+ 10  56.49 

16  17.08 

I    9.66 

19  54  38.49 

21 

20    9  49-35 

51-33 

20    6  10.5 

4.4 

10.589 

32  60 

II  14.44 

16  16.99 

I     9.56 

19  58  35.05 

22 

20  14    3.09 

5-12 

19  52  57-0 

50.5 

10.556 

33.53 

II  31.62 

16  16.90 

I    9.46 

20    2  31.61 

23 

20  18  16.06 

18.13 

19  39  21.2 

14.5 

10.524 

34.44 

II  48.02 

16  16.81 

I    9.35 

20    6  28.16 

24 

20  22  28.22 

30.34 

19  25  23.6 

16.6 

xa490 

35.35 

12    3.63 

16  16.71 

I     9.25 

20  10  24.72 

25 

20  26  39.59 

41.74 

—  19  10  64.7 

57-3 

10.457 

+  36.24 

+ 12  18.43 

16  16.61 

I     9.14 

20  14  21.27 

26 

20  30  50.15 

52.32 

18  56  24.6 

16.9 

10.423 

37.  xo 

12  32.42 

16  16.50 

I     9.03 

20  18  17.83 

27 

20  34  59.88 

62.09 

18  41  23.8 

15.8 

10.389 

37.96 

12  45.60 

16  16.39 

I  .  8.92 

20  22  14.38 

28 

2039    8.79 

11.02 

18  25  62.6 

54.4 

10.355 

38.80 

12  57.96 

16  16.27 

I     8.81 

20  26  10.94 

29 

20  43  16,86 

19.12 

18  10  21.7 

13.1 

za32o 

39.61 

13    9-47 

16  16.15 

I     8.69 

2030    7.49 

30 

20  47  24.10 

26.39 

-175421.1 

12.2 

XO.285 

+  40.4a 

+  1320.14 

16  16.03 

I    8.57 

2034    4.05 

31 

20  51  30.52 

32.82 

17  37  61.4 

52.1 

10.250 

4X.22 

13  29.99 

16  15.89 

I     8.45 

20  38    0.61 

Feb.     I 

20  55  36.11 

38.43 

17  21  22.9 

13-3 

10.2X6 

41.99 

13  39.02 

16  15.75 

I    8.33 

2041  57.16 

2 

20  59  40^88 

43-22 

17    4  26.0 

16.2 

xo.z8a 

4a.  75 

1347.23 

16  15.60 

I     8.22 

20  45  53.71 

3 

21      344-83 

47.18 

16  47  IZ.O 

I.O 

10.X48 

43.49 

13  54-63 

16  15.45 

I    8.II 

20  49  50.27 

4 

21     747-98 

50.34 

-16  29  38.5 

28.2 

10.1x5 

+  44.ax 

+ 14    1.21 

16  15.29 

I    8.00 

20  53  46.82 

5 

21  II  50.32 

52.69 

16  II  48.7 

38.2 

XO.081 

44.93 

14   6.98 

16  15.13 

I    7.89 

205743.38 

6 

21   15  51.87 

54-25 

15  53  42.2 

31.4 

XO.048 

45.6a 

1411.97 

16  14.96 

I    7.78 

21     I  39.93 

7 

21  19  52.62 

55.01 

15  35  19.1 

8.1 

X0.OX5 

46.29 

14  16.17 

16  14.79 

I    7.66 

21    536.49 

8 

21  23  52.60 

54-99 

15  16  40.0 

28.8 

9.983 

46.96 

14  19.59 

16  14.61 

I    7-55 

21    933.04 

9 

21  27  51.79 

54.18 

-145745.4 

34-0 

9.950 

+  47.59 

+ 14  22.22 

16  14.43 

I    7-43 

21  13  29.59 

10 

21  31  50.21 

52.59 

14  38  35.7 

24.1 

9.918 

48.3X 

14  24.08 

16  14.25 

I    7-32 

21  17  26.15 

II 

21  35  47.86 

50.23 

14  18  71.2 

59.4 

9.886 

48.8a 

1425.16 

16  14.06 

I    7.21 

21  21  22.70 

12 

21  39  44-74 

47.11 

13  59  32.4 

20.5 

9.854 

49.40 

14  25.49 

16  13.87 

I    7.10 

21  25  19.26 

13 

21  43  4a87 

43-23 

13  39  39.6 

27.6 

9.823 

49.98 

1425.06 

16  13.68 

I    6.99 

2Z  29  15.81 

14 

21  47  36.25 

38.60 

-131933.4 

21.3 

9.79a 

+  50.54 

+ 14  23.88 

16  13.49 

I    6.88 

21  33  12.36 

15 

21  51  30.88 

33.22 

-12  59  14.2 

2.0 

9.761 

+  51.06 

+  1421.95 

16  13.29 

I    6.77 

21  37     8.9a 

NoTB.— For  mean  time  interval  of  semldiameter  passing  meridian,  sabtract  C.xg  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eauation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

NootL 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

• 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m     s 

8 

0     »    " 

tf 

s 

H 

m     8 

1 

n 

m      s 

h    m     8 

Feb.  15 

21  51  30.88 

33-22 

-  12  59  14.2 

2.0 

9.761 

+   51.06 

+  14  21.95 

16 

13.29 

I     6.77 

21  37    8.92 

16 

21  55  24.78 

27.10 

12  38  42.4 

30.1 

9.731 

51.58 

14  19.28 

16 

E3.O9 

I     6.67 

21  41     5.47 

17 

21  59  17.96 

20.26 

12  17  58.4 

46.0 

9.701 

52.08 

14  15.89 

16 

12.89 

I     6.56 

21  45    2.02 

18 

22     3  10.41 

12.70 

II  5662.7 

50.2 

9.671 

52.56 

14  11.80 

16 

12.69 

I     6.46 

21  48  58.58 

19 

22     7     2.17 

4-43 

"35  55-6 

43-1 

9.642 

53.03 

14    6.99 

16 

12.48 

I     6.36 

21  52  55.13 

20 

22  10  53.22 

55-46 

-II  14  37.6 

25.1 

9.6x3 

+   53.47 

+  14    1.48 

16 

12.27 

I     6.26 

21  56  51.68 

21 

22  14  43.59 

45.81 

10  52  69.2 

56.7 

9.385 

53.90 

13  55-29 

16 

12.05 

I     6.16 

22    0  48.24 

22 

22  18  33.28 

35-48 

10  31  30.7 

18.2 

9.557 

54.31 

13  48.42 

16 

11.83 

I     6.07 

22    4  44-79 

23 

22  22  22.31 

24.49 

10   9  42.5 

30.0 

9.539 

54.70 

13  40.90 

16 

11.62 

I     5.98 

22    8  41.34 

24 

22  26  10.71 

12.85 

9  47  45-1 

32.7 

9.503 

55.07 

13  32.73 

16 

11.40 

I     5.89 

22  12  37.90 

25 

22  29  58.47 

60.58 

-    92538.9 

26.6 

9-477 

+  55.43 

+  1323-93 

16 

II.I8 

I     5.80 

22  16  34.45 

26 

22  33  45-61 

47.69 

9    324.3 

12.0 

9.452 

55.78 

13  14-51 

16 

10.96 

I     5.72 

22  20  31.00 

27 

22  37  32.16 

34-20 

84061.7 

49.5 

9.428 

56.  IX 

13    4-51 

16 

10.73 

I     5-63 

22  24  27.55 

28 

22  41   18.II 

20.14 

8  18  31.5 

19.4 

9.404 

56.41 

12  53.92 

16 

10.49 

I     5-55 

22  28  24.11 

29 

2245    3-54 

5-53 

1 

7  55  54-1 

42.0 

9.38X 

56.70 

12  42.78 

16 

ia26 

I     5-47 

22  32  20.66 

Mar.    I 

22  48  48.42 

50.38 

-   73269.7 

57.8 

9.359 

+  56.99 

+  12  31.11 

16 

iao2 

I     540 

22  36  17.21 

2 

22  52  32.79 

34-71 

7  10  18.9 

7-1 

9.339 

57.24 

12  18.92 

16 

9-78 

I     5-33 

22  40  13.76 

3 

22  56  16.68 

18.55 

6  47  22.0 

10.3 

9.3x9 

57.49 

12    6.25 

16 

9.53 

I     5.26 

22  44  10.32 

4 

23     0    O.IO 

1-94 

6  24  19.3 

7.8 

9.300 

57.73 

II  53-12 

16 

9.28 

I     5-19 

2248    6.87 

5 

23      343-08 

44-89 

6   071.2 

59.9 

9.382 

57.94 

n  39.56 

16 

9.02 

I     5-13 

22  52    3.42 

6 

23     725.65 

27.42 

-    53758.2 

47-1 

9.S66 

+  58.14 

+  11  25.57 

16 

8.76 

I     5-07 

22  55  59.97 

7 

23  II      7.83 

9-55 

51440.5 

29.6 

9.250 

58.33 

II  II. 19 

16 

8.50 

I     5-OI 

22  59  56.52 

8 

23  14  49.62 

51-30 

451  18.6 

7-9 

9.a34 

58.49 

10  56.43 

16 

8.24 

I     4-95 

23    353.07 

9 

23  18  31.06 

32.70 

4  27  52.8 

42.3 

9.220 

58.65 

10  41.31 

16 

7-97 

I     4.90 

23    749-63 

10 

23  22  12.16 

13-76 

4    423.6 

13.4 

9.206 

58.79 

10  25.86 

16 

7.71 

I    4.84 

23  II  46.18 

II 

23  25  52.94 

54-50 

-    34051-3 

41.3 

9.193 

+  58.90 

+  10  laio 

16 

7-44 

I     4.79 

23  15  42.73 

12 

23  29  33.42 

34-94 

3  17  16.2 

6.5 

9. 181 

59.01 

9  54-04 

16 

7.17 

I     4-74 

23  19  39-28 

13 

23  33  13-63 

15.10 

2  53  38.9 

29.4 

9.170 

59.10 

937-69 

16 

6.90 

I     4.70 

23  23  35-83 

14 

23  36  53.56 

54-99 

2  29  59-6 

50.4 

9.159 

59.17 

9  21.07 

16 

6.64 

I     4.66 

23  27  32.39 

15 

23  40  33-26 

34-64 

2    618.8 

9.9 

9.149 

59.23 

9    4.21 

16 

6.37 

I    4.62 

23  31  28.94 

16 

23  44  12.73 

14.06 

-    I  42  36.9 

28.2 

9.140 ,  +  59.27 

+  847.12 

16 

6.09 

I     4-59 

23  35  25.49 

17 

23  47  51-98 

53-27 

I  18  54.1 

45-7 

9. 131  1      59.29 

829.84 

16 

5.82 

I     4.56 

23  39  22.04 

18 

23  51  31-04 

32.29 

0  55  II. 0 

2.8 

9.124        59.30 

8  12.35 

16 

5-55 

I     4-54 

23  43  18.59 

19 

23  55    9.93 

11.13 

0  31  27.9 

20.0 

9.1x7        59.29 

7  54-68 

16 

5.28 

I     4.52 

23  47  15-15 

20 

23  58  48.65 

49.81 

-   0    745.1 

37-5 

9.1XX  1      59.26 

1 

7  36.86 

16 

5.01 

I     4.50 

23  51  11.70 

21 

0    2  27.24 

28.35 

+   01557.0 

64-3 

9.105    +59.23 

+   7  18.90 

16 

4.75 

I     4.48 

23  55    8.25 

22 

0    6    5.70 

6.76 

0  39  38.0 

44-9 

9.100!      59.18 

7    0.80 

16 

4-47 

I     4.46 

23  59    4.80 

23 

0    9  44.05 

45-07 

I    317.5 

24.1 

9.0961         59.  IX 

6  42.61 

16 

4.20 

I     4-45 

0    3    1-35 

24 

0  13  22.31 

23.28 

I  26  55.1 

61.4 

9.093 

59.02 

6  24.33 

16 

3-94 

I     4.44 

0    6  57.90 

25 

0  17    0.51 

1-43 

I  50  30.5 

36.5 

9.091 

58.92 

6    5.98 

16 

3.67 

I     4.44 

0  10  54.45 

26 

0  20  38.65 

39-53 

+   214    3.3 

9.0 

9.089    +  58.80 

+   547.57 

16 

3-39 

I     4-43 

0  14  51.01 

27 

0  24  16.77 

17.60 

2  37  33.2 

38.6 

9.088  ;     58.68 

5  29-14 

16 

3-12 

I     4-43 

0  18  47.56 

28 

0  27  54.88 

55-67 

3    059.8 

64.9 

9.088      58.54 

5  10.70 

16 

2.85 

I     4-43 

0  22  44.11 

29 

0  31  33-01 

33-75 

3  24  22.8 

27.6 

9.089      58.37 

4  52.29 

16 

2.58 

I     4.44 

0  26  40.66 

30 

0  35  II. i8 

11.88 

3  47  41-9 

46.4 

g.092      58.20 

1 

4  33-91 

16 

2.31 

I     4-45 

0  30  37.21 

31 

0  38  49.42 

50.07 

-f    4  10  56.8 

60.9 

1 
9.095  +  58.02 

+   4  15.60 

16 

2.03 

I     4.46 

0  34  33-77 

Apr.     I 

0  42  27.75 

28.35 

+    4  34    7-0 

10.9 

9.099  +57.83 

1 

+   357-38 

16 

^>5 

I     4.47 

0  38  30.32 

Note. — For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i8  from  the  sidereal  interval 
26 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
DecUnation. 

Hourly 
Motion. 

Equation 

or  Time 

for 

Semi- 
diameter 

Sidereal 

Time  of 

Semid. 

Sidereal 
Time 

1 

at 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 

Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

Apparent 
Noon. 

Passing 
Meridian. 

Mean 

Noon- 

h  m     s 

s 

e      *      M 

n 

s 

rt 

m     s 

t      tf 

m     s 

h    m     s 

Apr.     I 

0  42  27.75 

28.35 

+   4  34    7-0 

10.9 

9.099 

+  57.83 

+  3  57.38 

16     1.75 

I     4.47 

0  38  30.32 

2 

0  46    6.20 

6.75 

4  57  12.4 

15.9 

9.X04 

57.61 

339-27 

16     1.47 

I     4.49 

0  42  26.87 

3 

0  49  44.78 

45.29 

5  20  12.4 

15.7 

9.  no 

57.39 

3  21.31 

16     I.19 

I     4-51 

0  46  23.42 

4 

0  53  23.52 

23.98 

5  43    6.9 

9.9 

9. 1 18 

57.15 

3    3-51 

16    0.91 

I     4.54 

0  50  19-97 

5 

057    2.44 

2.86 

6    555.5 

58.2 

9.Z36 

56.89 

2  45.89 

16    0.63 

I     4-57 

0  54  16.53 

6 

I    041.57 

41.94 

+   62838.0 

40-3 

9.135 

+  56.63 

+  2  28.46 

16    0.34 

I     4.60 

0  58  13.08   1 

7 

I    4  20.91 

21.24 

6  51  13.7 

15.8 

9.Z44 

56.35 

2  11.25 

16    0.06 

I     4.63 

I    2    9.63 

8 

I    8    0.49 

0.78 

71342.6 

44.4 

9-154 

56.05 

I  54.29 

15  59.78 

I     4.66 

I    6    6.18 

9 

I  n  40.33 

40.58 

736    4-2 

5.8 

9.165 

55.74 

I  37.58 

15  59.50 

I    4.70 

I  10    2.74 

lO 

I  15  20.43 

20.64 

7  58  18.2 

19.5 

9.177 

55.42 

I  21.14 

15  59.22 

I     4.74 

I  13  59.29   . 

II 

I  19    0.82 

0.99 

+    82024.3 

25.3 

9.189 

+  55.09 

+  1    4.98 

15  58.95 

I     4.78 

1 

I  17  55.84 

12 

I  22  41.52 

41.64 

8  42  22.0 

22.8 

9.202 

54.73 

0  49.12 

15  58.67 

I     4.83 

I  21  52.39 

13 

I  26  22.54 

22.61 

9    4  II. I 

II.6 

9*2i6 

54.36 

0  33.58 

15  58.40 

I     4.87 

I  25  48.94 

M 

I  30    3.88 

3.92 

92551.2 

51.5 

9.230 

53-98 

0  18.38 

15  58.12 

I     4.92 

I  29  45.50 

15 

I  33  45.56 

45-57 

9  47  22.0 

22.0 

9.244 

53.58 

+  0    3.50 

15  57.85 

I     4.97 

I  i5  42.05 

i6 

I  37  27.60 

27.57 

+ 10   8  43.0 

42.9 

9.259 

+  53.17 

—  0  II. 01 

15  57.58 

I     5-02 

I  37  38.60 

I? 

I  41  10.00 

9.93 

10  29  54«o 

53.7 

9.274        52-75 

0  25.16 

15  57.32 

I     5.07 

I  41  35.16 

i8 

I  44  52.78 

52.68 

10  50  54.6 

54.1 

9.290        52.30 

0  38.93 

15  57.06 

I     5.13 

I  45  31-71 

19 

I  48  35.94 

35.81 

II  II  44.5 

43.7 

9.307 

51.85 

0  52.31 

,  15  56.80 

I     5.19 

I  49  28.26 

20 

I  52  19.51 

19.34 

II  32  23.2 

22.3 

9.324 

51.38 

I    5-29 

15  56-55 

I     5.25 

I  53  24.81 

21 

I  56    3.48 

3.27 

+  II  52  50.6 

49.5 

9.341 

+  50.89 

- 1  17.88 

15  56.30 

I     5-31 

I  57  21.37 

22 

I  59  47.87 

47.63 

12  13    6.1 

4.9 

9.359 

50.39 

I  30.05 

15  56.05 

I     5.38 

2    I  17.92 

23 

2    332.68 

32.42 

1233    9.5 

8.2 

9.377 

49.89 

I  41.79 

15  55.80 

I     5.44 

2    5  14.47 

24 

2    7  17.94 

17.64 

12  52  60.6 

59.0 

9.39s 

49.37 

I  53.08 

15  55.56 

I     5.51 

2    9  11.03 

25 

2  II    3.65 

3.32 

13  12  38.8 

37.1 

9.414 

48.82 

2    3.92 

15  55.31 

I     5.58 

213    7-58 

26 

2  14  49.83 

49.48 

+  1332    3-9 

2.1 

9.434 

+  48.27 

—  2  14.29 

15  55.06 

I     5.65 

2  17    4.13 

27 

2  18  36.49 

36.11 

13  51  15.7 

13.8 

9.454 

47.71 

2  24.18 

15  54.82 

I     5.73 

2  21    0.69  ■ 

28 

2  22  23.64 

23.24 

14  10  13.7 

11.8 

9.475 

47.13 

2  33.58 

15  54.58 

1     5.80 

2  24  57.24 

29 

2  26  11.30 

10.87 

14  28  57.8 

55.7 

9.497 

46.54 

2  42.47 

15  54.33 

X    5.88 

2  28  53.79 

30 

2  29  59.48 

59.03 

144727^5 

25.3 

9.5x9 

45.94 

2  50.85 

15  54.09 

I    5.96 

2  32  50.35 

1 

May     I 

2  33  48.20 

47.72 

+  15    542.6 

40.3 

9.541 

+  45.33 

-  2  58.67 

15  53.85 

I    6.04 

2  36  46.90 

2 

2  37  37.46 

36.96 

15  23  42.8 

40.5 

9.564 

44.69 

3    5.96 

15  53.61 

I    6.12 

2  40  43.46 

3 

2  41  27.27 

26.76 

15  41  27.8 

25.4 

9.587 

44.05 

3  12.72 

15  53.37 

I    6.20 

2  44  40.01 

4 

2  45  17.66 

17-13 

15  58  57.2 

54.8 

9.6x1 

43.40 

3  18.90 

15  53.14 

I    6.28 

2  48  36.56 

5 

2  49    8.61 

8.07 

16  16  10.9 

8.4 

9.635 

42.73 

3  24.50 

15  52.90 

I    6.36 

2  52  33.12 

6 

2  52  60. 14 

59.58 

+  1633    8.4 

5.9 

9.659 

+  42.05 

-329.51 

15  52.67 

I    6.44 

2  56  29.67 

7 

2  56  52.26 

51.68 

16  49  49.4 

47.0 

9.683 

41.36 

3  33.95 

15  52.44 

I    6.52 

3    0  26,23 

8 

3    044.96 

44.37 

17    613.8 

II. 3 

9.708 

40.66 

3  37.81 

15  52.22 

I    6.60 

3    422.78 

9 

3    438.24 

37.65 

17  22  21.1 

18.6 

9.732 

39.94 

341-08 

15  51.99 

z     6.68 

3    8  19.34 

10 

3    8  32.12 

31.52 

17  38  II. 0 

8.6 

9.757 

39.21 

3  43-75 

15  51.77 

I    6.76 

3  12  15.89 

II 

3  12  26.59 

25.98 

+  175343.4 

41.0 

9.781 

+  38.47 

-  3  45.85 

15  51.56 

I    6.84 

3  16  12.4* 

12 

3  16  21.64 

21.02 

18    8  57.8 

55.4 

9.806 

37-72 

3  47.35 

1551.35 

I     6.93 

3  20    9.00 

13 

3  20  17.28 

16.66 

18  23  54.0 

51.6 

9.830 

36.96 

3  48.26 

15  51.14 

I    7.01 

324    5.55 

14 

3  24  1 3.50 

12.88 

18  38  31.7 

29.3 

9.854 

36.18 

3  48.60 

15  50.93 

I     7.09 

3  28    ^.11 

15 

3  28  10.30 

9.67 

18  52  50.5 

48.2 

9.878 

35-39 

3  48-36 

15  50.73 

I     7.17 

3  31  58.67 

16 

3  32    7.66 

7.03 

+  19   6  50.2 

48.0 

9.902 

+  34.59 

-347-5^^ 

15  50-53 

I     7.25 

3  35  55-22 

17 

3  36    5-58 

1 

4-95 

-H  ig  20  30.6 

1 

28.4 

9-925 

1 

+  33-77 

3  4^^.20 
1 

15  5"- 34 

I     7.34 

S  39  51-77   ' 

Note.— For  mean  time  interval  of  seiiiidiameter  passing  meridian,  subtract  o«.r8  from  the  sidereal  interval. 
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1 

FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

lUtr. 

Apparent  Right 
Asceoaion. 

Apparent 
Declination. 

Hourly 
Motion. 

Eouation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 
Time  of 

Semid. 

Passing 
Meridian. 

ni     s 

Sidereal 
Time 

of           1 
Mean 
Noon. 

h    m     s 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m    t 

s 

•     >     «« 

•» 

s 

«* 

ni     s 

May  17 

336    5-58 

4.95 

+  19  20  30.6 

28.4 

9.985 

+  33-77 

--  3  46.20 

15  50.34 

1     7.34 

3  39  51.77 

i8 

340    4*05 

3-43 

193351.3 

49.2 

9.948 

39.95 

3  44.30 

15  50.16 

I     7.42 

3  43  48.33 

19 

3  44    3-o6 

2.44 

X9  46  52.0 

50.0 

9.970 

39.11 

3  41.84 

1549.98 

1     7.50 

34744.89   . 

20 

3  48    2.60 

1.99 

19  59  32.4 

30.5 

9.99a 

31.96 

3  38.85 

15  49.80 

I     7.58 

3  51  4«-44  i 

21 

352    2.67 

2.07 

20  II  52.4 

50.6 

10.013 

30.40 

3  35.34 

15  49.62 

I     7.65 

3  55  38.00 

22 

356    3-25 

2.66 

+  202351.8 

50.0 

iao34 

+  89.53 

-331.32 

1549.45 

I     7.72 

3  59  34.55 

1                23 

4    0    4-33 

3-75 

203530.x 

28.4 

10.055 

88.66 

3  26.79 

15  49.28 

I     7.79 

4    331.11 

24 

4    4    5-91 

5.35 

20  46  47.2 

45.6 

10.076 

87.77 

3  21.76 

1549.12 

I     7.86 

4    7  27.66 

25 

4    8    7-9« 

7.43 

20  57  42.8 

41.3 

10.096 

96.87 

3  16.25 

15  48.96 

1     7-93 

4  II  24.22 

26 

4  12  X0.54 

10.00 

21    8  16.7 

15.4 

10.X16 

85.96 

3x0.25 

15  48.80 

1     8.00 

4  15  20.78 

27 

4  x6  13.56 

13.04 

+  21  1828.8 

27.6 

10.136 

+  95.04 

-3    3.79 

15  48.64 

I     8.07 

4  19  17.33 

1      ^« 

4  20  17.05 

16.55 

21  28  18.8 

17.6 

10.155 

94.19 

2  56.85 

1548.49 

1     8.13 

4  23  13.89 

29 

4  24  20.99 

20.51 

21  3746.5 

45.4 

10.174 

93.19 

249.46 

1548.35 

I     8.20 

4  27  X0.44 

30 

4  28  25.38 

24.92 

21  4651.7 

50.7 

10.199 

88.85 

2  41.62 

15  48.20 

I     8.26 

4  31    7.00 

31 

4  32  30.21 

29.78 

21  55  34-3 

33.3 

10.S10 

8I.30 

2  33-35 

1548.05 

I     8.32 

4  35    3-56 

June    X 

4  36  35-47 

35.06 

+  22    354.0 

53.1 

10.  898 

+  80.  34 

-  2  24.65 

15  47-91 

I     8.38 

4  39    0.11 

2 

44041.X4 

40-76 

22  XI  50.6 

49-9 

10.944 

19.38 

2  1554 

15  47.77 

I     8.44 

4  42  56.67 

3 

4  44  47-20 

46.85 

22  1924.1 

23.5 

10.960 

18.41 

2    6.02 

1547.63 

I     8.49 

44653-22 

4 

4  48  53-65 

53.32 

22  26  34.3 

33-7 

XOW976 

17.44 

156.13 

1 5  47.49 

I     8.54 

45049.78   1 

5 

4  53    0.47 

0.16 

22  33  20.9 

20.4 

10.991 

16.46 

1  45.86 

15  47.36 

1     8.59 

4  54  46-34 

6 

4  57    7-64 

7.36 

+  223943.8 

43-4 

10.306 

+  15.47 

-  I  35.26 

15  47.24 

I     8.64 

4  58  42.89 

7 

5    X  15.X2 

X4.88 

22  45  43.0 

42.6 

10.319 

14.47 

X  24.32 

1547-12 

I     8.68 

5    2  39-45 

8 

5    522.93 

22.72 

22  51  X8.2 

17.9 

10.311 

13.47 

X  X3.08 

15  47.01 

I     8.72 

5    6  36.01 

1             9 

5    931.02 

30.84 

22  56  29.4 

29.2 

10.34a 

18.46 

X    1.55 

15  46.90 

X     8.75 

5  10  32.56 

10 

5  13  39.37 

39.23 

23    X  16.5 

16.4 

10.353 

XI. 45 

0  49.74 

15  46.79 

I     8.79 

5  14  29.12 

XX 

5  17  47.95 

47.85 

+  23     539.3 

39.2 

10.369 

+  10.44 

-037.71 

15  46.69 

I     8.82 

5  18  25.67 

Z2 

5  2X  56.78 

56.70 

23    9  37-8 

37.7 

10.371 

9-43 

0  25.45 

15  46.59 

X      8.84 

5  22  22.23 

1            »3 

526     5.78 

5.74 

23  13  ".7 

11.7 

10.378 

8.41 

0  13.0X 

15  46.50 

I     8.86 

5  26  18.79 

i            '' 

5  30  X4.94 

14-94 

23  16  21.2 

21.2 

10.385 

7.38 

"  0    0.40 

15  46.40 

1     8.88 

5  30  15-35 

I            ^5 

5  34  24.24 

24.28 

2319   6.1 

6.1 

10.390 

6.36 

+  0  12.35 

1546.33 

I     8.90 

5  34  11.90 

16 

5  38  33.65 

33-72 

+  2321  26.3 

26.3 

10.394 

+    5.33 

+  0  25.20 

15  46.26 

I     8.91 

5  38    8.46 

17 

54243-14 

43.25 

23232X.8 

21.8 

10.396 

4.30 

0  38.14 

1546.19 

I     8.92 

542    5.01 

x8 

54652.68 

52.83 

23  24  52.6 

52.6 

10.398 

3.97 

0  51.12 

1546.13 

I     8.93 

546    1.57 

19 

551    a-25 

2.44 

232558.5 

58.5 

10.399 

8.93 

I  4.14 

15  46.07 

1     8.94 

5  49  58.13 

20 

5  55  "-82 

• 

12.04 

23  26  39.7 

39.7 

10.399 

1.80 

1  17.15 

15  46.02 

I     8.94 

5  53  54.69 

21 

5  5921.36  '   21.62 

+  232656.1 

56.1 

low  397 

+    0.17 

+  1 30.14 

1545.97 

1     8.94 

55751.24   ' 

22 

6    3  30.86 

31.16 

23  26  47.6 

47.6 

10.394 

—    O.S7 

I  43-08 

15  4592 

1     8.94 

6    r  47.80 

23 

6    7  40.30 

40.63 

23  26  14.4 

14.4 

ro.39» 

1.90 

1 55.96 

15  45.88 

1     8.93 

6    544-36 

24 

6  IX  49.64 

50.01 

23  25  16.4 

16.4 

10.387 

8.93 

2     8.74 

15  45.84 

I     8.92 

6    9  40.91 

25 

6  15  58.87 

59.28 

23  23  53-7 

53.6 

10.383 

3.96 

2  21.42 

1545.80 

I     8.9<j 

6  13  37.47 

26 

6  20    7.98        8.42 

+  2322    6.2 

6.0 

10.377    -  4.99 

+  2  33.97 

1545.77 

1     8.89 

6  17  34.03 

27 

6  24  16.94      Z7.42 

23  19  54-1 

53.« 

10,370 

6.02 

2  46.  3H 

15  45-75 

1     8.87 

f»  21  30.58 

2h 

6  2H  25.73  •   26.^5 

23  17  17.4 

17.1 

10.361 

7.04 

2  5S.62 

1545.73 

I     8.84 

f»25  27.14 

29 

6  32  34-35      54'^') 

23  14  16.2 

15.8 

10.354           ><.<)6 

3  lo.rK) 

»5  45.7J 

I     S.81 

6  29  23.70 

3" 

63^)42.76      4J.34 

23  10  50.6 

50.1 

10.34A          9,<^'< 

3  22.54 

i5  45.».9 

I     8.7S 

6  33  20.25   ' 

1 

July     I 

li  40  5n.0S       5^06 

♦•2^  7   o.r, 

0.0 

lo.i^fi         10.09 

*3  M-»7 

15  45.67 

I     S.75 

1 

6  37  i6.vM 

2 

r 

()  44  5.M..^,       5c,. 54 

+  -M     *  4'''4 

45-7 

10.  3  J^"!        —    II.  JO 

+  ^  45-*^^> 

15  45.66 

I     S.71 

041  M.37 

- 

N'>Tr      For  itM-.m  tinif  imrrvTl  «"f  ««''nit«!i.iimM«'r  |);iv«;inii  ni«t''!ii!i.  subtrart  u»  ig  fri-ni  tip    sidfr*  il  iutervdl. 
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SOLAR  EPHEMERIS,  1904. 


1 

FOR  WASHINGTON  MEAN  - 

AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

»      »» 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h    m      s 

s 

0              9             f9 

« 

s 

n 

m      s 

m     s 

h    m     s 

July     I 

6  40  50.95 

51.56 

4-23      7      0.6 

0.0 

10.336 

—  10.09 

+  334.17 

15  45.67 

I     8.75 

6  37  16.81 

2 

6  44  58.90 

59-54 

23     2  46.4 

45-7 

10.326 

ZI.ZO 

3  45.56 

1545.66 

I     8.71 

6  41  13.37 

3 

649    6.59 

7.26 

22  58     7.9 

7.2 

10.3x4 

X2.XO 

356.69 

15  45.65 

I     8.67 

645    9.92 

4 

6  53  14.00 

14.70 

22  53    5-4 

4.6 

10.302 

13.  XO 

4    7.55 

15  45.64 

I     8.63 

6  49    6.48 

5 

6  57  21.11 

21.85 

22  47  39.1 

38.1 

xaago 

X4.O9 

4  18.10 

15  45.64 

I     8.59 

653    3.04 

6 

7    I  27.90 

28.67 

•f  22  41  49.0 

47-9 

10.276 

—  15.08 

+  4  28.34 

15  45.65 

I     8.54 

6  56  59.59 

7 

7    5  34-36 

35.15 

22  35  35.2 

34.0 

10. 26a 

16.07 

4  38.24 

15  45.66 

I     8.49 

7    056.15 

8 

7    940-46 

41.28 

22  28  57.9 

56.6 

10.247 

X7.O4 

4  47-79 

15  45.67 

I     8.43 

7    452.71 

9 

7  13  46.19 

47.04 

22  21  57.3 

55.8 

X0.231 

z8.oi 

456.96 

1545.69 

I     8.37 

7    8  49.26 

lO 

7  17  51.53 

52.40 

22  14  33.5 

31.9 

10. 214 

18.97 

5    5.74 

15  45.72 

I     8.31 

7  12  45.82 

II 

7  21  56.45 

57-34 

•f22     646.8 

45.0 

X0.196 

-19.92 

•f  5  14.11 

15  45.75 

I     8.25 

7  16  42.38 

12 

7  26    0.94 

P.85 

21  58  37.1 

35-3 

10.  X78 

20.87 

5  22.04 

15  45-79 

I     8.19 

7  20  38.93 

13 

7  30    4-97 

5.90 

21  50     5.0 

3.0 

10.158 

2Z.8l 

5  29.51 

15  45-83 

I      8.12 

7  24  35.49 

14 

7  34    8.52 

9.47 

21  41  XO.4 

8.3 

XO.X38 

22.74 

5  36.51 

15  45.88 

I   8.06 

7  28  32.04 

15 

7  38  11.59 

12.55 

21  31  53.6 

51.4 

zazi7 

23.66 

5  43.01 

15  45-93 

I   7.99 

7  32  28.60 

i6 

742  14.14 

15.12 

+  21  22  Z4.8 

12.5 

10.095 

-24.57 

+  5  48.98 

15  45.99 

1   7.92 

7  36  25.16 

17 

7  46  16.16 

17.15 

21  12  14.4 

11.9 

10.073 

25.47 

5  54.47 

15  46.05 

I  7.85 

7  40  21.71 

i8 

7  50  17.63 

18.64 

21      Z  52.4 

49.8 

10.050 

26.36 

5  59.39 

15  46.12 

I  7.77 

7  44  18.27 

19 

7  54  18.55 

19.57 

2051     9.1 

6.3 

Z0.037 

27.25 

6    3.74 

15  46.20 

I  7.70 

74814.82 

20 

7  58  18.90 

19.93 

20  40     4.7 

1.8 

X0.003 

28.  X2 

6    7.54 

15  46.28 

I    7.62 

7  52  11.38 

2Z 

8    2  18.68 

19.71 

+  20  28  39,5 

36.5 

9-979 

—  28.98 

+  6  10.75 

15  46.36 

I     7-54 

756    7.94  t 

22 

8    6  17.88 

18.91 

20  16  53.6 

50.6 

9.95s 

29.83 

6  13.38 

15  46.45 

I     7.46 

8    0    4.49  I 

23 

8  10  16.48 

17.52 

20     447.5 

44-3 

9.930 

30.68 

615.44 

15  46.54 

I     7-38 

8    4    1.05 

24 

8  14  14.50 

15-53 

19  52  21.2 

17.9 

9.905 

31.51 

6  16.90 

15  46.63 

I     7.30 

8    757.60 

25 

8  18  11.92 

12.95 

19  39  35.1 

31.7 

9.880 

32.33 

6  17.75 

15  46.73 

I    7.21 

8  11  54.16 

26 

822    8.74 

9.77 

+ 19  26  29.4 

25.9 

9.856 

-33.M 

+  6  18.03 

15  46.83 

I     7.12 

8  15  50.71 

27 

8  26    4.97 

6.00 

19  13    4-4 

0.8 

9.831 

33.94 

6  17.70 

15  46.93 

I     7.03 

8  19  47.27 

28 

8  30    0.60 

1.63 

18  59  20.3 

16.7 

9.806 

34.73 

6  16.78 

15  47.04 

I     6.95 

8  23  43.82 

29 

8  33  55.64 

56.66 

18  45  17.4 

13.6 

9-781 

35.50 

6  15.25 

15  47.15 

I    6.86 

82740.38   I 

30 

8  37  50.08 

51.09 

18  30  55.9 

52.1 

9.756 

36.27 

6  13.14 

1547.25 

I    6.78 

8  31  36.93 

31 

8  41  43.93 

44.93 

+  18  16  16.1 

12.3 

9.732 

-37.03 

+  6  10.43 

15  47-37 

I     6.69 

8  35  33-49 

Aug.    I 

8  45  37.18 

38.17 

18    I  18.4 

14.5 

9.707 

37.78 

6    7-13 

15  47.49 

I     6.61 

8  39  30.04 

2 

8  49  29.85 

30.83 

17  45  63.0 

59.1 

9.682 

38.50 

6    3-23 

1547.62 

I     6.52 

8  43  26.60 

3 

8  53  21.93 

22.89 

17  30  30-2 

26.3 

9.658 

39.22 

5  58.77 

15  47.74 

I     6.43 

84723.15 

4 

8  57  13.43 

14.37 

17  14  40.2 

36.3 

9.634 

39-93 

5  53-71 

15  47-87 

I     6.34 

8  51  19.71 

5 

9    I    4.34 

5.27 

+  165833.4 

29.5 

9.610 

-40.63 

+  5  48.05 

15  48.01 

I     6.25 

8  55  16.26 

6 

9    454-67 

55.58 

16  42  10.0 

6.1 

9.586 

4X.31 

541-8J 

1548.14 

I     6.16 

8  59  12.81 

7 

9    844.44 

45-32 

16  25  30.4 

26.5 

9.562 

41.98 

5  35.02 

15  48-28 

I     6.07 

9    3    9-37 

8 

9  12  33.62 

34-49 

16    8  34.9 

31.0 

9-537 

42.64 

5  27.66 

15  48.43 

I     5.99 

9    7    5.92 

9 

9  16  22.24 

23.09 

15  51  23.7 

19.9 

9.514 

43.28 

5  19.73 

1548.58 

I     5.90 

9  II     2.48 

10 

9  20  10.29 

II. II 

+  15  33  57-3 

53.5 

9.490 

-43.91 

+  5  11.22 

15  48,73 

I     5.82 

9  14  59.03   ■ 

II 

9  23  57-77 

58.57 

15  16  15.8 

12. 1 

9.467 

44.53 

5    2.16 

15  48.90 

I     5.74 

9  18  55.59 

12 

9  27  44-69 

45.46 

14  58  19.8 

16. 1 

9.443 

45.  »4 

4  52.53 

15  49.07 

I     5-66 

9  22  52.14 

13 

9  31  31-04 

31.78 

1440    9.4 

5-8 

9.420 

45-72 

442.32 

15  49.24 

I     5.5« 

9  26  48.69 

M 

9  35  16.84 

17.55 

14  21  44>9 

41.4 

9.397 

46. 30 

4  31.56 

15  49.41 

I     5.50 

9  30  45-25 

15 

9  39    2.08 

2.76 

+  14    3    6.7 

3-3 

9.374 

-4r..sr 

+  4  20.24 

15  49.59 

I     5.43 

()  34  41.80 

16 

9  42  46.77 

47-42 

+  1344  15.3 

12.0 

9.351 

-47.42 

4-4    8.38 

15  49.78 

I     5.35 

9  3«  38.36 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o».i9  from  tho  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Decimation. 

Hourly 
Motion. 

Equation 
of  Time 

for 

Apparent 

Noon. 

Semi- 
diameter 

at 
Apparent 

Noon. 

Sidereal 

Time  of 

Semid. 

Passing 

Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

h   m      s 

s 

0     '     " 

H 

s 

M 

m     s    > 

1         n 

m     s 

h    m      s 

Aug.  1 6 

9  42  46.77 

47.42 

+  13  44  15.3 

12.0 

9.351 

-47.42 

+   4    8.38 

1549.78 

I     5-35 

9  38  38.36 

17 

9  46  30.93 

31.54 

13  25  10.8 

7-7 

9.328 

47.95 

3  55-99 

15  49-97 

I     5.28 

9  42  34-91 

i8 

9  50  14-55 

15.13 

13    5  53.6 

50.6 

9.307 

48.48 

343.06 

15  50.16 

I     5.21 

94631.46 

19 

9  53  57.66 

58.20 

12  46  24.0 

21.1 

9.286 

48.99 

3  29.62 

1-5  50.35 

I     5.14 

9  50  28.02 

20 

9  57  40.27 

40.77 

12  26  42.3 

39.6 

9.265 

49.48 

3  15-67 

15  50.55 

I     5.07 

95424-57 

21 

10    I  22.38 

22.85 

+  12    648.8 

46.2 

9.245 

-49.97 

+    3    1.23 

15  50.75 

I     5.00 

95821.12 

22 

10    5    4.02 

4.44 

II  46  43.8 

41.5 

9.225 

50.44 

2  46.31 

15  50.95 

I     4,94 

10    2  17.68 

23 

10    8  45.19 

45.58 

II  26  27.7 

25.6 

9.206 

50.90 

2  30.94 

1551.16 

I     4.87 

10   6  14.23 

24 

10  12  25.94 

26.28 

II    5  60.7 

58.7 

9.188 

51.34 

2  15.13 

15  51.37 

I     4.81 

10  10  ia78 

25 

10  16    6.25 

6.55 

10  45  23.2 

21.4 

9. 171 

51.77 

I  58.89 

15  51.58 

I    4-75 

10  14    7.33 

26 

10  19  46.15 

46.41 

+  102435.4 

33.9 

9.155 

—  52.20 

+   I  42.24 

15  51.79 

I    4.69 

lo  18    3.89 

27 

10  23  25.67 

25.88 

10    3  37.7 

36.4 

9.X39 

52.6X 

I  25.21 

15  52.01 

I    4.63 

1022    0.44 

28 

10  27    4.81 

4.98 

9  42  30.3 

29-3 

9.124 

53.00 

I    7.81 

15  52.23 

I    4-57 

10  25  56.99 

29 

10  30  43.60 

43.73 

921  13.7 

12.9 

9.109 

53.38 

0  50.05 

15  52.45 

I    4.52 

102953.54 

30 

10  34  22.06 

22.14 

8  59  48.0 

47-5 

9.095 

53.75 

0  31-95 

15  52.66 

I    4.47 

10  33  50.10 

31 

10  38    0.20 

0.23 

+  8  38  13.6 

13.3 

9.082 

-54.10 

+  0  13.55 

15  52.88 

I    4.42 

10  37  46.65 

Sept.    I 

10  41  38.04 

38.02 

8  16  30.8 

30.9 

9.071 

54.45 

-  0    5.15 

15  53-IO 

I    4.37 

10  41  43.20 

2 

10  45  15.60 

15.55 

75440.1 

40.4 

9.060 

54.78 

024.15 

15  53.33 

I    4.33 

104539-76 

3 

10  48  52.90 

52.80 

7  32  41-5 

42.1 

9.049 

55-10 

0  43.39 

15  53.56 

I    4-29 

104936.31 

4 

10  52  29.97 

29.81 

7  10  35-4 

36.4 

9.039 

55.40 

I    2.88 

15  53.79 

I    4-25 

10  53  32.86 

5 

10  56    6.80 

6.60 

+  6  48  22.3 

23.6 

9.030 

-55.69 

-    I  22.59 

15  54.02 

I    4.21 

10  57  29-41 

6 

10  59  43.42 

43.17 

6  26    2.4 

4.0 

55.97 

I  42.52 

15  54-26 

I    4.17 

II    125.96 

7 

II    3  19.85 

19.55 

6    3  36.1 

38.0 

9.014 

56.22 

2    2.63 

15  54-50 

I    4-14 

II    522.52 

8 

II    6  56.10 

55.75 

541    3.7 

5.9 

9.007 

56.47 

2  22.93 

15  54-74 

I    4.12 

II    919.07 

9 

II  10  32.20 

31.79 

5  18  25.5 

28.0 

9.001 

56.71 

2  43.40 

15  54-98 

I     4.10 

II  13  15.62 

10 

11  14    8.14 

7.68 

+  45542.0 

44.8 

8.995 

-56.92 

-    3    4.00 

15  55-24 

I    4.08 

11  17  12.17 

II 

II  17  43.93 

43.42 

4  32  53.3 

56.5 

8.989 

57.12 

3  24.75 

15  55-49 

I    4.06 

II  21    8.72 

12 

II  21  19.61 

19.05 

4  10    0.0 

3-6 

8.984 

57.31 

3  45.62 

15  55-75 

I     4-05 

II  25    5.28 

13 

II  24  55.18 

54.57 

3  47    2.3 

6.3 

8.980 

57.49 

4    6.59 

15  56.01 

I    4.04 

II  29    1.83 

14 

II  28  30.65 

29.99 

324    0.7 

4.9 

8.976 

57.65 

4  27.67 

15  56.27 

I    4-03 

II  32  58.38 

15 

II  32    6.06 

5.34 

+   3    055.4 

60.0 

8.974 

-57.79 

-  448.82 

15  56.54 

I    4.02 

113654.93 

16 

II  35  41-40 

40.64 

2  37  46.7 

51.6 

8.972 

57.93 

5  10.01 

15  56.81 

I    4.01 

II  40  51.48 

17 

II  39  16.72 

15.90 

2  14  35.0 

40.3 

8.971 

58.04 

5  31.24 

15  57-07 

I    4.01 

II  44  48.04 

18 

II  42  52.02 

51.15 

I  51  20.8 

26.4 

8.971 

58.14 

5  52.48 

15  57-34 

I    4.01 

114844.59 

19 

114627.34 

26.41 

I  28    4.1 

10. 1 

8.972 

58.24 

6  13.72 

15  57.61 

I     4.02 

II  5241.14 

20 

II  50    2.67 

1.69 

+   I    4  45-4 

51.8 

8.974 

-58.31 

-  634.92 

15  57.88 

I    4.03 

115637.69 

21 

II  53  38.06 

37.03 

041  25.1 

31-8 

8.977 

58.37 

656.08 

15  58.15 

I    4.04 

12    034.24 

22 

II  57  13-54 

12.45 

+  0  18    3.4 

10.5 

8.980 

58.43 

7  17.16 

15  58.43 

I    4.05 

12    430.79 

23 

12    0  49.11 

47.97 

-  0    5  19.3 

1 1.9 

8.984 

58.46 

7  38.12 

15  58.70 

I    4.07 

12    827.34 

24 

12    4  24.81 

23.61 

0  28  42.7 

34-9 

8.990 

58.48 

7  58.97 

15  58.98 

I    4.09 

12  12  23.90 

25 

12    7  60.65 

59.41 

—  0  51  66.4 

58.3 

8.997 

-58.49 

-   8  19.68 

15  59-25 

I    4.11 

12  16  20.45 

26 

12  II  36.66 

35-37 

I  15  30.2 

21.8 

9.005 

58.49 

8  40.22 

15  59.52 

I    4.14 

12  20  17.00 

27 

12  15  12.87 

11.52 

I  38  53.7 

45.0 

9.0x3 

58.46 

9    0.56 

15  59-79 

I    4.17 

12  24  13.55 

28 

12  18  49.29 

47.89 

2    2  16.6 

7-5 

9.022 

58.43 

9  20.68 

16    0.06 

I    4.20 

12  28  10.10 

29 

12  22  25.96 

24.51 

2  25  38.4 

29.0 

9.033 

58.39 

9  40.57 

16    0.33 

I    4.24 

12  32    6.66 

30 

12  26    2.89 

1.39 

-  2  48  59.1 

49-4 

9.044 

-58.33 

—  10    0.19 

16    0.60 

I     4«28 

12  36    3.21 

Oct.     I 

12  29  40.10 

38.56 

-  3  12  18.1 

8.1 

9-057 

-  58.25 

-10  19.52 

16    0.87 

I     4-32 

12  39  59-76 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  c.xS  from  the  sidereal  interval. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diflf.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diftfor 
z  Hour 

of 
Long. 

SicLTime 

of  Semid. 

Passing 

Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m     8 

a 

0      t      tf 

M 

s 

>         n 

#     »» 

Jan.     I 

10  59.62 

2.516 

541     9.29 

161. 2X 

+  18  23  19.4 

+      54.9 

72.33 

16   25.5 

60  II. I 

I.                 S. 

2 

12     0.66 

a- 559 

6  46  18.22 

163-77 

l8    4    4.3 

-152.4 

72.92 

16    34.7 

6044,5 

I.  II.      s. 

3 

13     1.84 

2.529 

7  51  35-81 

16X.98 

16  22  28.2 

-  351.7 

72.52 

16    38.7 

6059.4 

II.       S.'i 

4 

14     1.58 

a- 443 

8  55  26.75 

156.84 

13  27  28.7 

-  515.6 

71-35 

16    37.4 

6054.7 

II.     s.. 

5 

14  58.91 

a.  333 

9  56  52.44 

150.21 

9  37    0.4 

-627.5 

69.82 

16    31.3 

60  32,2 

II.      s. 

6 

15  53-59 

2.226 

10  55  38.90 

143.81 

+    51250.5 

-684.4 

68.32 

16   21.4 

59  55-9 

II.      s. 

7 

16  45.96 

2.Z42 

II  52    6.25 

138.73 

+   036    7,8 

—  691.6 

67.11 

16       9.3 

59  ^1-4 

II.      s. 

8 

17  36.65 

2.087 

12  46  52.37 

135.40 

-    35456.0 

-  657.6 

66.30 

15   56.2 

58  23.4 

II.     s. 

9 

18  26.35 

2.059 

13  40  39.04 

133.74 

-   8    536.3 

-590.9 

65.87 

15   43.2 

57  35-8 

II.      s. 

lO 

19  15.66 

2.053 

14  34    2.43 

133.37 

-1144    8.8 

-498.0 

65-75 

15    3I-I 

56  51-4 

II.       S.| 

II 

20    4.99 

2.059 

15  27  26.89 

133.7a 

-14  41  13.2 

-  384.4 

65-79 

15   20.4 

56  II. 9 

II.      s. 

12 

20  54.49 

2.065 

16  21    1.39 

134.10 

-  16  49  39.0 

-  255.7 

65.81 

15    II. 0 

55  37-6 

II.      s. 

13 

21  44.03 

2.061 

17  14  38.90 

133.88 

-18    437,3 

—  XI8.2 

65.69 

15    3-1 

55    8.6 

II.      s. 

14 

22  33-30 

2.041 

18    759.42 

132.65 

— 18  24    2,9 

+      20.7 

65.32 

14  56,6 

54  44-7 

II.      s. 

15 

23  21.85 

8.C02 

19    0  36.80 

X30.31 

- 17  48  53.7 

153.5 

64.67 

14  51.3 

54  25.5 

17 

0    9.28 

X-M9 

19  52    7.18 

X27.X3 

-1623    2.5 

+  273.2 

63.JB4 

14  47.4 

54  10,9 

i8 

0  55-36 

1.89X 

20  42  16.20 

123.62 

— 14  12  41.9 

375-3 

62.94 

1444.8 

54    1-4 

19 

I  40.07 

1-837 

21  31    2.78 

X20.36 

-II  2529.5 

457.8 

62.11 

M  43.7 

53  57-3 

1.         s. 

20 

2  23.62 

1.795 

22  18  39,49 

XX7.88 

-    8    938.1 

5x8.6 

61.51 

144+3 

53  59-6 

I.          s. 

21 

3    6.42 

1.775 

23    5  30.76 

X16.64 

-   43320.3 

559.6 

61.23 

14  46.9 

54    9-1 

I.          s. 

22 

3  49-02 

1.780 

23  52  10.36 

XX6.96 

-   04436.2 

+  580.8 

61.39 

14  51.8 

54  27-1 

I.         s.! 

23 

4  32.10 

1.8x6 

0  39  19.09 

1x9.  xo 

+    3    835.3 

S8x.6 

62.03 

14  59.2 

54  54-2 

1.         s.i 

24 

5  16.43 

X.884 

I  27  42.60 

X23.20 

6  57  47-6 

560.3 

63.15 

15    9.2 

5530.9 

L            S. 

25 

6    2.79 

1.985 

2  18    8.43 

129.26 

10  33  22.8 

5ia.7 

64.75 

15  21.8 

56  16.9 

I.         s. 

26 

6  51.93 

2.XZ4 

3  II  21.11 

x37.oa 

134346.5 

433.4 

66.72 

15  36.5 

57  "-I 

I.         s. 

27 

7  44-38 

2.259 

4    753.44 

145.75 

+  16  15    5,8 

+  316.6 

68.84 

15  52.8 

58  10.8 

I.         s. 

28 

8  40.29 

2.398 

5    7  54-00 

154." 

17  51  43-9 

+  X60.X 

70.80 

16    9.3 

59  ".7 

I.         s. 

29 

939.20 

a.  503 

6  10  54.42 

160.43 

18  18  42.6 

-   39.7 

72.22 

16  24.7 

60    8,1 

I.         s. 

30 

10  39.95 

a.  549 

7  15  46.43 

163.23 

17  25  54.0 

-a34.7 

72.82 

16  37.0 

60  53.2 

I.         s. 

31 

11  41.03 

2.530 

8  20  57.82 

162.09 

15  12  28.7 

-4a7.7 

72-53 

16  44.6 

61  21.0 

I.         s. 

Feb.   I 

12  41.00 

2.46Z 

925    2.35 

157.90 

+  11  48  51.8 

-  58X.7 

71-54 

16  46.3 

61  27.2 

\\   I' 

2 

13  38.96 

a.  367 

1027    5.57 

X52.26 

7  34  34-0 

679.4 

70.23 

16  41.9 

61  II. 2 

II.      s. 

3 

14  34-63 

2.274 

II  26  51.69 

X46.68 

+   2  53  20.7 

-716.8 

68.93 

16  32.3 

6035.9 

II.       S.I 

4 

15  28.25 

2. 198 

12  24  34.56 

142.  xo 

-    I  51  38.3 

-699.9 

67.88 

16  19.0 

59  46.7 

II.      s. 

5 

16  20.31 

a.X44 

13  20  43.11 

X38.84 

—   62046.5 

-639.5 

67.12 

i6    3-5 

58  50.0 

II.      s. 

6 

17  "-33 

a.izo 

14  15  48.85 

X36.8X 

— 10  18  59.1 

-  547.0 

66.64 

15  47-5 

57  51.7 

II.    s.; 

7 

18    1.72 

2.09X 

15  10  17.21 

135.65 

- 13  35  24-2 

-  43a. X 

66.37 

15  32.5 

56  56.5 

II.       S.' 

8 

18  51-73 

a.  077 

16    4  22.87 

134.84 

— 16    2  42.8 

—  302.6 

66.14 

15  19. 1 

56    7-3 

II.      s. 

9 

19  41.41 

2.06X 

16  58    8.19 

133.88 

- 17  36  31.8 

—  X65.6 

65.86 

15    7-9 

55  26.0 

11.      s. 

10 

20  30.61 

2.037 

17  51  24.74 

132.41 

-18  15    7.4 

-   87.5 

65.42 

14  58.9 

54  53.0 

11.      s. 

1 

II 

21  19.08 

2.00Z 

18  43  57,51 

130.22 

-  17  59  15-0 

+  X05.6 

64.78 

14  52.0 

54  28.1 

II.      s. 

12 

22     6.56 

1-955 

19  35  30.64 

127.48 

- 16  51  59.8 

228.4 

64.00 

14  47-3 

54  10.7 

II.  N. 

13 

22  52.86 

1.904 

20  25  52.96 

124.39 

—  14  58  27.1 

336.4 

63.14 

14  44.4 

54    0.1 

II.  N. 

14 

23  37-94 

1.854 

21  15    1.88 

121.41 

-12  25  14.3 

426.4 

62.32 

14  43.2 

53  55.6 

16 

0  21.93 

Z.813 

22    3    4.80 

X  18.95 

-   91959-9 

+  496.4 

61.66 

14  43.5 

53  56.6 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

DiflF.for 
I  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

MeridiaxL 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

b     m 

m 

h   in    s 

s 

0        »         n 

n 

s 

*       n 

>     t* 

Feb.  i6 

0  21.93 

X.813 

22     3    4.80 

118.95 

-     91959-9 

+  496.4 

61.66 

14  43.5 

53  56.6 

17 

I     5.10 

1.787 

22  50  18.83 

X 17.39 

-      55054-2 

545.5 

61.26 

14  45.2 

54    3-1 

18 

I  47.88 

1.781 

2337    9.14 

1x7.03 

-    2     623.3 

573.4 

61.21 

14  48.6 

54  15.2 

I.          s. 

19 

2  30.79 

1.799 

0  24    7.32 

X  18.08 

+     14458.3 

579.7 

61.55 

14  53.5 

54  33-2 

I.         s. 

20 

3  14-43 

X.843 

III  49.66 

120.72 

5  34  20.9 

563.3 

62.32 

15      0.2 

54  57.8 

I.         s. 

21 

3  59-46 

1.914 

2     0  54.88 

124.99 

+   9  12  22.2 

+  5aa.5 

63.51 

15    8.8 

55  29.7 

I.         s. 

22 

4  46.49 

2.010 

2  52      I.4I 

130.79 

12  2844.1 

454.4 

65.07 

15  19.6 

56    8.9 

I.          s. 

23 

5  36.09 

2.xa6 

3  45  42.07 

137.75 

15  II  53-5 

355.9 

66.86 

15  32.2 

56  55-4 

I.          s. 

24 

6  28.58 

2.248 

4  42  16.56 

145-13 

17    9    5-8 

224.6 

68.70 

15  46.6 

57  47.9 

I.          s. 

25 

723.92 

a.  360 

5  41  42.73 

151-84 

18    721.3 

+  61.9 

70.31 

16    1.7 

58  43.6 

I.         s. 

26 

8  21.61 

2.441 

6  43  30.00 

156.68 

+  17  55  33-1 

—  123.6 

71.41 

16  16.7 

59  38.5 

I.       N.  S. 

27 

9  20.70 

2.476 

7  46  41-95 

xs8.8x 

16  27  37.1 

-  315.3 

71.84 

16  29.8 

6026.8 

I.       N. 

28 

10  20.07 

8-465 

8  50  10.42 

158.13 

134532-2 

-490.3 

71.62 

16  39.6 

61    2.6 

I.       N. 

29 

II  18.73 

2.419 

9  52  55-81 

XS5-39 

10   034.7 

—  626.3 

70.93 

16  44.4 

61  20.3 

I.       N. 

Mar.  I 

12  16.07 

a.358 

10  54  22.14 

151.73 

5  31  47-8 

—  707.6 

70.04 

16  43.4 

61  16.8 

II.      S. 

2 

13  11.93 

2.298 

II  54  19.47 

x48.11 

+   042  31. 1 

-728.7 

69.18 

16  36.7 

60  52.1 

II.      S. 

3 

14    6.45 

2.248 

12  52  56.40 

145.09 

-    4    345.3 

-693.8 

68.50 

16  25.2 

60    9.6 

II.      S. 

4 

14  59.91 

2.209 

1 3  50  29.36 

142.76 

-   8  26  31.5 

-6x3.3 

67.99 

16  10.3 

59  15. 1 

II.      S. 

5 

15  52.56 

2.179 

14  47  13.22 

140.94 

— 12  10    0.9 

-499-7 

67.60 

15  53.8 

58  14.8 

II.      S. 

6 

16  44.51 

2.150 

15  43  15.46 

139- a4 

-15    335.6 

-365.6 

67.23 

15  37.5 

57  14.8 

II.      S. 

7 

17  35-74 

2.:x8 

16  38  34-52 

X37.a9 

-17    1 19.5 

—  222.1 

66.77 

1522.5 

56  19-6 

II.      s. 

8 

18  26.11 

2.078 

1733    1-21 

134.85 

— 18    I  15.2 

—    78.0 

66.16 

15    9.6 

55  32.3 

II.      s. 

9 

19  15.39 

2.028 

18  26  23. 11 

131.90 

-18    433.3 

+   6ao 

65-38 

14  59-3 

54  54-5 

II.  N. 

10 

20     3.42 

1.973 

19  18  29.24 

X28.58 

- 17  14  43.9 

186.9 

64.47 

14  51.7 

54  26.7 

II.  N. 

II 

20  50.11 

1.9x7 

20    9  14.42 

X25.21 

- 15  36  58.7 

399-3 

63.52 

14  46.8 

54    8.8 

II.  N. 

12 

21  35-49 

X.866 

20  58  41.37 

Z22.12 

-131733-1 

+  394-9 

62.64 

1444.4 

53  59.9 

II.  N. 

13 

22  19.75 

X.825 

21  47    i.ii 

XI9.66 

— 10  23  28.7 

47a- 3 

61.92 

14  44.2 

53  59-0 

II.  N. 

14 

23    3.21 

1.799 

22  34  32.03 

X18.IO 

—   7    2 17.6 

530.a 

61.46 

14  45.8 

54    4-9 

II.  N. 

15 

23  46.26 

1.79a 

23  21  38.60 

1x7.66 

~    3  22    1.8 

567-5 

61.31 

14  49.0 

54  16-5 

17 

0  29.38 

X.80S 

0    8  49.48 

118.47 

+   02845.8 

582.6 

61.52 

14  53-4 

54  33-1 

18 

I  13.09 

X.84X 

0  56  36.25 

120.64 

-h   4  20  56.0 

+  574-1 

62.13 

14  59-1 

54  53-9 

I.            S. 

19 

I  57-95 

X.900 

14531.32 

1*4-17 

8    436.3 

539.8 

63.10 

15    5.9 

55  18.8 

I.            S. 

20 

2  44-45 

1.978 

236    5-47 

12R.87 

II  29    7.3 

478.0 

64-39 

15  13.8 

55  48.0 

I.            S. 

21 

3  33-01 

2.071 

3  28  44.04 

134-46 

1423    6.2 

387-1 

65.89 

15  22.9 

56  21.3 

I.            S. 

22 

423-90 

2.X69 

4  23  41-95 

140.38 

16  34  43.6 

266.4 

67-44 

15  33.1 

56  58.8 

I.            S. 

23 

5  17.08 

2.260 

5  20  58.15 

l4^83 

-H7  52  32.1 

+  1x8.5 

68.83 

15  44-4 

57  39-9 

I.           S. 

24 

6  12.22 

2.330 

'  6  20  12.10 

150.04 

18   646.5 

—   50.0 

69.87 

15  56.2 

58  23.4 

I.       N. 

25 

7    8.68 

2.369 

7  20  45.79 

152.41 

17  II  16.7 

—  227.8 

70.42 

16    8.2 

59    7-2 

I.       N. 

26 

8    5.70 

a-377 

8  21  52.63 

152.84 

15    520.9 

-399-3 

70.48 

16  19. 1 

59  47-6 

I.       N. 

27 

9    2.56 

a.  359 

9  22  50.31 

151.77 

"54  55-5 

-547.4 

70-15 

16  28.0 

60  20.2 

I.       N. 

28 

9  58.82 

2.328 

10  23  11.45 

149.93 

+   75236.6 

-656.5 

69.66 

16  33.6 

60  40.6 

I.       N. 

29 

10  54.31 

2.297 

II  22  46.96 

148.07 

4-316  26. 1 

-  715.3 

69.16 

16  34-8 

60  44.9 

I.       N. 

30 

II  49.14 

2.273 

12  21  42.36 

X46.63 

-    I  32  17-5 

-719.0 

68.78 

16  31.0 

60  31.2 

I.       N. 

31 

12  43-50 

2.258 

13  20    9.46 

145.69 

-    6  II  37.8 

-669.3 

68.56 

16  22.7 

60    0.6 

II.      S. 

Apr.   I 

13  37-55 

2.246 

14  18  17.56 

144.99 

- 10  21  38.2 

-  574.0 

68.43 

16  10.6 

59  16.3 

II.      S. 
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J 

V 

AT  TRANSIT  OF  MOON'S 

CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
X  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h  m     s 

8 

0      '      " 

n 

s 

»     f» 

t     »» 

Apr.    I 

13  37-55 

2.246 

14  18  17.56 

144.99 

-  10  21  38.2 

-  574.0 

68.43 

16  10.6 

59  16.3 

II.      s. 

2 

14  31.28 

2.230 

15  16    6.80 

144-04 

-134626.4 

-445.5 

68.25 

15  56.1 

58  23.0 

II.      s. 

3 

15  24.51 

2.203 

16  1325.63 

148.38 

—  16  1529.3 

-297.6 

67.90 

15  40.7 

57  26.6 

II.     s. 

4 

16  16.88 

2.159 

17  '9  53.18 

139.75 

- 17  43  46.0 

-  143.8 

67.31 

15  25.8 

56  32.1 

II.     s. 

5 

17     8.00 

2,099 

18     5     5.65 

136.16 

—  18  II  lO.O 

+        5.1 

66.47 

15  12.7 

5543.5 

II.  N. 

6 

17  57.56 

a.  029 

18  58  43.69 

131.95 

—  17  41  17.0 

+  141.7 

65.42 

15     1.8 

55    3.7 

II.  N. 

7 

18  45.39 

1.957 

19  50  38-03 

X27.6X 

- 16 19  59.7 

261.8 

64.28 

14  53.7 

54  34-0 

II.  N. 

8 

19  31.55 

1.891 

20  40  51.71 

123.65 

— 14  14  18.3 

363.6 

63.21 

14  48.5 

54  15.1 

II.  N. 

9 

20  16.28 

1.839 

21  29  39.09 

XaO.49 

-1131  33.6 

447.0 

62.32 

14  46.3 

54    6.9 

II.  N. 

lO 

20  59.95 

1.805 

22  17  23.47 

XX8.43 

-819    8.2 

5X2.0 

61.71 

14  46.7 

54    8.5 

II.  N. 

II 

21  43.07 

1.79a 

23    4  34-31 

XX7.7I 

-  44430.3 

+  557.9 

61.45 

1449-5 

54  18.6 

II.  N. 

12 

22  26.19 

1.804 

23  51  44.80 

XI8.4X 

-  05531.2 

583.4 

61.58 

14  54-1 

54  35.8 

II.  N. 

13 

23     9.88 

1.840 

0  39  29.80 

X2O.58 

+  259I3.I 

586.x 

62.11 

15    0.3 

54  58.5 

14 

23  54.71 

X.899 

I  28  23.76 

X24.X4 

6  49  59.5 

563.0 

63.04 

15    7-6 

55  25.0 

i6 

0  41.21 

1.978 

2  18  57.74 

X28.87 

10  25  49.1 

510.9 

64.28 

15  15-5 

55  54-1 

I? 

I  29.76 

2.069 

3  II  35.40 

134*36 

+  133432.2 

+  4*7.3 

65.72 

15  23.8 

56  24.4 

I.            S. 

i8 

2  20.55 

2.163 

4    627.73 

139.97 

16    325.4 

311.9 

67.18 

15  32.2 

56  55-3 

I.            S. 

19 

3  13-46 

2.244 

5    327.92 

144.88 

17  40  17.7 

X68.X 

68.45 

15  40.6 

57  26.2 

I.            S. 

20 

4     8.06 

2.300 

6    2    9.37 

X48.29 

18  15  11.5 

+     3.7 

69.35 

15  48.9 

57  56.7 

I.       N. 

21 

5    3.64 

a.  325 

7    I  49.91 

149.75 

1742    9.4 

—  169.2 

69.75 

15  57-1 

58  26.5 

I.       N. 

22 

5  59.43 

2.319 

8    142.55 

149.35 

+  16    0  33.5 

-336.6 

69.68 

16    4.7 

58  54-6 

I.       N. 

23 

6  54-77 

2.291 

9    I    8.93 

147.69 

13  15  29.8 

-484.4 

69.27 

i6  II. 5 

59  19-7 

I.       N. 

24 

749.34 

2.257 

9  59  48.74 

X45.6a 

9  37  14.6 

—  600.8 

68.73 

16  17.0 

59  39.5 

I.       N. 

25 

843.14 

2.228 

10  57  41.86 

143.91 

5  20  10. 1 

-677.2 

68.26 

16  20.2 

59  51-7 

I.       N. 

26 

9  36.41 

2.214 

II  55    3.55 

143.05 

+   041  33.5 

-707.8 

67.99 

16  20.8 

59  53.6 

I.       N. 

27 

lo  29.53 

2.2x5 

12  52  16.17 

143.13 

-    35935.7 

-689.8 

67.96 

16  18.0 

59  43.4 

I.       N. 

28 

II  22.84 

3.228 

13  49  39.66 

143.88 

-   82359.7 

—  624.6 

68.11 

16  11.9 

59  20.9 

I.       N. 

29 

12  16.47 

2.24X 

14  47  23.21 

144.70 

-12  13  43.4 

-  517.8 

68.30 

16    2.6 

58  47.1 

II,  N. 

30 

13  10.32 

2.243 

15  45  19.32 

144.8a 

- 15  14   6.8 

-379.9 

68.36 

1551-1 

58    4.8 

II.  N. 

May    I 

14    3.96 

a.  223 

1643    3-34 

X43.6X 

-17  15  21.7 

—  224.6 

68.11 

15  38.3 

57  17.8 

II.  N. 

2 

14  56.81 

2. 176 

17  39  59-32 

X40.80 

- 18  13  21.6 

-   66.0 

67.48 

15  25.3 

5630.1 

II.  N. 

3 

15  48.25 

2.107 

18  35  30.68 

X36.6a 

-18    923.1 

+   83.6 

66.50 

15  13-3 

55  45-9 

II.  N. 

4 

16  37.85 

2.025 

19  29  11.23 

131.68 

-17    846.2 

2x6.3 

65.30 

15    3-0 

55    8.3 

II.  N. 

5 

17  25.44 

1.943 

20  20  51*27 

X26.71 

— 15  19   8.2 

328.4 

64.05 

14  55.2 

54  39.6 

11.  N. 

6 

18  II. 16 

X.870 

21  10  38.57 

X22.40 

-12  48  51.4 

419.6 

62.93 

1450.2 

54  21.3 

II.  N. 

7 

i8  55.37 

1.8x8 

21  58  55.15 

X19.23 

-946    7.0 

+  490.9 

62.08 

14  48.2 

54  13.9 

II.  N. 

8 

19  38.61 

1.790 

22  46  12.94 

117.53 

-   61837.5 

543.5 

61.59 

14  49.2 

54  17-4 

II.  N. 

9 

20  21.50 

1.789 

23  33  10.04 

117.51 

-   23350.5 

577.3 

61.53 

14  52.9 

5431.0 

11.  N. 

10 

21    4.73 

1.8x8 

0  20  27.68 

X  19.25 

+    I  20  31.5 

590.9 

61.94 

14  59.0 

54  53-3 

II.  N. 

II 

21  49.00 

X.876 

I    8  47.67 

X2a.70 

5  15  51.3 

581.4 

62.78 

15    6.9 

55  22.7 

II.  N. 

12 

22  34.97 

X.958 

I  58  49.51 

127.68 

+   9    2    0.1 

+  544.3 

64.04 

15  16.2 

55  56.8 

11.  N. 

13 

23  23.16 

2.060 

251    5.67 

133.79 

12  26  59.9 

474.9 

65.58 

15  26.2 

56  33.3 

15 

0  13.90 

a.x68 

34555.15 

X40.31 

15  17  15.3 

370.3 

67.21 

15  36.0 

57    9.4 

16 

I    7.16 

2.266 

4  43  15.66 

X46.X9 

17  18  42.1 

231.5 

68.68 

15  45.2 

57  43.1 

I.       N. 

17 

2    2.44 

a.335 

5  42  38.50 

150.33 

+ 18  18  53.2 

+   65.8 

69-73 

15  53-2 

58  12.4 

I.       N- 
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AT  TRANSIT  OF  MOON'S 

CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
X  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

DiflE.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
1  Hour 

•     of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m      s 

s 

Of          n 

f» 

s 

/          M 

»         rt 

May  17 

2     2.44 

a.  335 

5  42  38.50 

150.33 

+  18  1853.2 

+   65.8 

69.73 

15  53-2 

58    12.4 

I.       N. 

z8 

2  58.89 

a.  362 

6  43  11.26 

151.93 

18      936.8 

—  1x3.0 

70.18 

15  59.7 

58    36.5 

I.       N. 

19 

3  55-46 

a.34fi 

7  43  51-10 

X50.98 

1649      3.1 

-287.7 

70.01 

16    4.7 

58  54-9 

I.       N. 

20 

4  51-24 

2.899 

8  43  43-69 

148.19 

1422   13.6 

-  441.9 

69.38 

16    8.3 

59    7.8 

I.       N. 

21 

5  45-72 

a.241 

9  42  18.16 

144.68 

10  59  51.0 

-  563.9 

68.55 

16  10.4 

59  15-4 

I.       N. 

22 

6  38.85 

2. 189 

10  39  31.07 

141.54 

4-    65616.3 

-647.2 

67.77 

16  II.O 

59  17.7 

I.       N. 

23 

7  30.93 

a.155 

II  35  41.27 

139.53 

+    22739.9 

-688.8 

67.24 

16  10.2 

59  14-7 

I.       N. 

24 

8  22.50 

2.146 

12  31  20.08 

138.95 

-    2    9    5.0 

-687.9 

67.05 

16  7.7 

59    5-6 

I.       N. 

25 

9  14.10 

2. 157 

1327    0.99 

139.65 

-637    0.51-644.9 

67.17 

i6    3-5 

58  50.1 

I.       N. 

26 

10    6.16 

2.183 

14  23  10.00 

14X.X7 

-  10  39  38.8 

—  562.0 

67.50 

15  57-4 

58  27.9 

I.       N. 

27 

10  58.87 

2.209 

15  19  57-70 

X42.73 

-14    157-5 

-444.4 

67.85 

15  49.6 

57  59-2 

I.       N. 

28 

II  52.05 

2.  220 

16  17  14.01 

143.4a 

— 16  31  41.4 

—  301.0 

68.00 

15  40.4 

57  25.2 

I.       N. 

29 

12  45.21 

2.206 

17  14  28.92 

X42.52 

-  18    0  52.9 

-  144.0 

67-79 

15  30.2 

56  47-9 

II.  N. 

30 

13  37-65 

2.159 

18  II    0.06 

139-78 

— 18  26  51.6 

4-   12.9 

67-15 

15  19.7 

56    9.6 

II.  N. 

31 

14  28.66 

2.08A 

19    6    5.76 

135.49 

-1752    7.7 

J57.9 

66.13 

15    9-8 

55  33-2 

II.  N. 

June  I 

15  17.77 

2.003 

19  59  17.09 

X3a.38 

-1623    9.3 

4-  283.3 

64.89 

15    1.2 

55    1-5 

II.  N. 

2 

16    4.82 

I.919 

20  50  24.67 

125.32 

-14    833.8 

385.8 

63-63 

14  54-4 

54  36.8 

II.  N. 

3 

16  49.99 

X.848 

21  39  38.55 

121.03 

—  II  17  30.7 

465.8 

62.55 

14  50.1 

54  21.0 

II.  N. 

4 

17  33-69 

1.798 

22  27  24.36 

X18.04 

-    75843-1 

534.9 

61.78 

14  48.6 

54  15-4 

II.  N. 

5 

18  16.53 

1.776 

23  14  18.26 

1x6.74 

—    4  20    9.2 

564.8 

61.43 

• 

14  50.0 

54  20.5 

II.  N. 

6 

18  59.22 

1.786 

0    I    3.00 

X17.3X 

-   02920.5 

4-586.0 

61.57 

14  54-3 

54  36.5 

II.  N. 

7 

19  42.52 

1.828 

0  48  24.84 

X  19.85 

4-    3  26    2.7 

587.3 

62.21 

15    1.5 

55    2.7 

II.  N. 

8 

20  27.22 

Z.902 

I  37  10.88 

X24.3a 

7  17  22.9 

565.1 

63-34 

15  ii.o 

55  37-6 

II.  N. 

9 

21  14.06 

2.00s 

2  28    5.31 

130.49 

10  54  18.4 

5J4.3 

64.89 

15  22.3 

56  19. 1 

II.  N. 

10 

22    3.61 

2.127 

3  21  43-34 

137.83 

14    4  14.8 

429.3 

66.69 

15  34-6 

57    4-2 

II.  N. 

II 

22  56.17 

2.232 

4  18  21.92 

145.33 

+  16  32  40.7 

+  306.5 

68.51 

15  46.9 

57  49-3 

II.  N. 

12  j  2351.53 

a.  337 

5  17  49-38 

X5X.63 

18    438.9 

4- 148.0 

70.02 

15  58.1 

58  30.5 

14!    048.94 

2.419 

6  19  19.94 

155.37 

18  27  45.7 

-   35.  a 

70-93 

16    7.4 

59    4-5 

15       147-19 

2.426 

7  21  40.98 

X55.80 

17  35  41.5 

—  224.2 

71.07 

16  14.0 

59  28.5 

I.       N. 

16 

2  44.98 

2.383 

8  23  34.35 

I53.a2 

15  30  33-2 

-397-1 

70.50 

16  17.4 

59  41-2 

I.       N. 

17 

3  41-33 

2.3x0 

9  24    1.29 

148.85 

4- 12  22  31.6 

-536.3 

69.50 

i6  17.9 

59  43.0 

I.       N. 

i8 

4  35-83 

2.232 

10  22  36.44 

144.15 

4-    8  27  17. 1 

-  632.3 

68.41 

16  15.9 

59  35.5 

I.       N. 

19 

5  28.58 

2.X68 

II  19  26.77 

140.27 

+    4    245.1 

—  682.9 

67.48 

16  II. 7 

59  20.4 

I.       N. 

20 

6  20.07 

2.X28 

12  15    1. 19 

137.88 

-    0  33  10.9 

-689.8 

66.88 

16    6.2 

58  59.9 

I.       N. 

21 

7  10.93 

2.XXS 

13    9  57-94 

137.12 

-    5    3  47-1 

-  656.7 

66.66 

15  59.5 

58  35.7 

I.       N. 

22 

8    1.78 

2.X25 

14    4  53-75 

137.74 

-    91344.2 

-  587.3 

66.77 

15  52.3 

58    9.0 

I.       N. 

23 

8  53-05 

a.  149 

15    0  15.06 

139.14 

-12  49  14.3 

-485.3 

67.07 

15  44-5 

57  40.3 

I.       N. 

24 

9  44-90 

2. 171 

15  56  10.93 

140.47 

-  15  38  26.3 

-356.8 

67.35 

15  36.3 

57  10.2 

I.       N. 

25 

1037-13 

2.X78 

16  52  29.82 

140.90 

-  17  32  17.0 

—  210.2 

67.41 

15  27.8 

56  39-3 

I.       N. 

26 

II  29.24 

2.X60 

17  48  41.62 

139.80 

-  18  25  34.6 

-    56.1 

67.10 

15  19-3 

56    7-9 

I.       N. 

27 

12  20.56 

2.XX3 

18  44    6.12 

136.96 

-18  17  43.9 

4-   93.7 

66.39 

15  10.9 

55  37.3 

II.  N. 

28 

1 

13  10.47 

2.043 

1938    5-45 

132.79 

-17  12  35.3 

229.0 

65-36 

15    3-2 

55    9-0 

II.  N. 

29 

13  58.56 

'     1.963 

20  30  15.00 

127.96 

— 15  17  20.5 

343.5 

64.16 

14  56.5 

54  44-4 

II.  N. 

30 

14  44.72 

X.885 

21  20  28.72 

123.27 

-  12  40  59.4 

434-4 

62.99 

14  51-3 

54  25-3 

II.  N. 

July    I 

^ 

15  29.15 

X.82X 

22    8  58.67 

X19.41 

-   93255.9 

+  502.2 

62.03 

14  48.1 

54  13-6 

II.  N. 
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AT  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
zHour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diff.for 
1  Honr 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
1  Hour 

of 
Long. 

Sid.Tizne 

of  Semid. 

Passing 

Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h    m     8 

s 

0        0        h 

w 

s 

t        n 

*         w 

July    I 

1529-15 

1. 821 

22    8  58.67 

119.41 

-    93255.9 

+  502.2 

62.03 

14  48.1 

54  13-6 

II.  N. 

2 

16  12.31 

1.779 

22  56  11.42 

116.91 

-    6    2    3.6 

548.7 

61.41 

14  47-3 

54  10.5 

II.  N. 

3 

16  54.78 

1.766 

23  42  43.62 

116.08 

—     2  16  34.0 

575.6 

61.23 

14  49.1 

54  17-2 

II.  N. 

4 

17  37-31 

1.783 

0  29  18.54 

117.16 

+     13552.2 

583.4 

61.55 

14  53-8 

5434.3 

II.  N. 

5 

18  20.66 

1.835 

I  16  43-33 

Z20.2S 

5  27  26.7 

570.9 

62.37 

15    1.3 

55    2.1 

II.  N. 

• 

6 

19    5.64 

Z.920 

2    546.37 

"5-35 

+   9    927.4 

+  534.9 

63.70 

15  11.6 

5539.8 

II.  N. 

7 

19  53-02 

a.033 

2  57  13.37 

132.19 

12  31  30.5 

470.1 

65-43 

15  24.2 

56  25.9 

II.  N. 

8 

20-43.39 

2.Z66 

3  51  40.23 

140.18 

15  20  57.7 

370.9 

67-39 

15  38.3 

57  17.8 

II.  N. 

9 

21  37.00 

3.300 

4  49  22.59 

148.24 

17  23  14.9 

334.0 

69.32 

15  53.0 

58  11.6 

II.  N. 

lO 

22  33.60 

2.410 

550    4.30 

154.84 

18  23  33.9 

+  63.4 

70.85 

16    6.9 

59    2.6 

II.  N. 

II 

23  32.29 

2.471 

6  52  51.70 

158.51 

+  18  10  17.3 

-130.9 

71.69 

16  18.6 

59  45-8 

13 

0  31.72 

2.473 

7  56  23.91 

158.56 

16  38  58.9 

-  333-6 

71,70 

16  27.0 

60  16.2 

M 

I  30.51 

2.42Z 

8  59  17.60 

155-49 

13  54  52.9 

-490.9 

71.00 

16  30.9  * 

60  30.7 

I.       N. 

15 

2  27.68 

3.341 

10    0  33.71 

150.69 

10  12    7.1 

-614.5 

69.90 

16  30.4 

60  29.0 

I.       N. 

i6 

3  22.85 

2.358 

10  59  49.66 

145.70 

55013-3 

-686.0 

68.74 

16  25.9 

60  12.4 

I.       N. 

17 

4  16.19 

3.19Z 

II  57  15.39 

141.65 

+    I  10   9.0 

-  706.1 

67.80 

i6  18.2 

5944.2 

I.       N. 

i8 

5    8.20 

2.147 

12  53  20.71 

139.06 

-    32833.6 

-680.4 

67.18 

16    8.5 

59    8.5 

I.       N. 

19 

5  59.47 

2. 129 

13  48  41.90 

137.95 

-    7  49    1-5 

—  616.0 

66.91 

15  57-7 

58  28.9 

I.      N. 

20 

650.54 

2.Z30 

14  43  51.20 

J  37.99 

-11  37  12.3 

—  530.0 

66.91 

15  46.8 

57  48.9 

I.       N. 

21 

7  41.75 

2.139 

1539    8;88 

138.53 

- 14  41  46.5 

-399.1 

67.01 

15  36.2 

57  10.0 

L       N. 

22 

8  33.16 

3.144 

16  34  38.61 

138.85 

-1654    9.1 

—  360.4 

67.03 

15  26.3 

56  33.7 

I.       N. 

23 

9  24.55 

3.135 

17  30    6.65 

138. 28 

-18    852.2 

—  113.3 

66.82 

15  17.3 

56    0.7 

L       N. 

24 

10  15.45 

2.ZO4 

18  25    5.96 

136.42 

— 18  24    1.9 

+   35.7 

66.30 

15    9.2 

55  31-1 

I.       N. 

25 

"    5.35 

2.O5X 

19  19    4.57 

I33.«7 

-174131.1 

174.5 

65.46 

15     2.1 

55    4.8 

I.       N. 

26 

II  53.79 

1.984 

20  II  35.62 

129.22 

— 16   6  35.6 

396.8 

64.41 

14  56.0 

54  42.4 

I.       N. 

27 

12  40.54 

1.912 

21    2  24.66 

124.89 

- 13  46  56.7 

+  397.7 

63.28 

14  51-0 

54  24.2 

II.  N. 

28 

13  25.61 

X.846 

21  51  32.62 

120.91 

-  10  51  32.7 

475.5 

62.26 

14  47.4 

54  II.O 

II.  N. 

29 

14    9.25 

1.794 

22  39  14.90 

117.82 

-   72937.1 

530.4 

61.49 

14  45.5 

54    3.9 

II.  N. 

30 

14  51.91 

r.765 

23  25  58.27 

116.05 

-350    2.7 

563.9 

61.07 

14  45.4 

54    3.7 

II.  N. 

31 

15  34.18 

Z.76O 

0  12  17.72 

"5.87 

—   0    I    9.8 

577.1 

61.08 

14  47.7 

54  1 1-9 

II.  N. 

Aug.    I 

16  16.72 

1.788 

0  58  53.90 

117.46 

+    3  49    1.2 

+  570.4 

61.57 

14  52.4 

5429.2 

II.  N. 

2 

17    0.28 

1.846 

I  46  30.86 

zao.94 

73221.0 

543.6 

62.54 

14  59.8 

54  56.3 

II.  N. 

3 

17  45.59 

1.934 

2  35  53-43 

126.25 

105953.3 

490.8 

63.96 

15     9.9 

55  33.3 

II.  N. 

4 

18  33.34 

3.049 

3  27  43-27 

133.13 

14    I  14.5 

410.9 

65-73 

15  22.5 

56  19.6 

II.  N. 

5 

19  24.07 

3.180 

4  22  31.82 

14Z.00 

1624  X3.1 

398.3 

67.67 

15  37.1 

57  13-4 

II.  N. 

6 

20  17.96 

3.309 

5  20  30.60 

Z48.78 

4- 17  55  13.8 

+  151.1 

69.53 

1553.0 

58  1 1.7 

II.  N. 

7 

21  14.71 

3.413 

6  21  21.14 

155.07 

18  21    2.0 

-   36.3 

70.98 

16     8.9 

59    9.9 

II.  N. 

8 

22  13.44 

S.473 

7  24  11.68 

158.59 

17  31  58.2 

—  330.1 

71.76 

16  23.1 

60    2.1 

II.  N. 

9 

23  12.94 

a.477 

8  27  47.83 

Z58.86 

152544.2 

—  408.0 

71.78 

16  34.1 

6042.3 

11 

0  11.96 

a.436 

9  30  55.31 

156.39 

12    940.8 

-  565.3 

71.18 

i6  4a3 

61    5.5 

12 

I     9.65 

3.369 

10  32  42.34 

152.40 

+    8    0   6.3 

-673.3 

70.25 

16  41.2 

61    8.6 

I.       N. 

13 

2     5.66 

3.300 

II  32  49.15 

148.22 

+    31851-9 

-  733.3 

69.29 

16  36.6 

60  51.6 

L       N. 

M 

3    0.14 

3.342 

12  31  23.09 

Hi'77 

-    13053.4 

—  7z6.8 

68.50 

16  27.4 

60  18.1 

I.       N. 

15 

3  53-44 

2.303 

13  28  46.82 

142.40 

—   6   8    0.0 

-66Z.6 

67.97 

16  15.2 

59  33.1 

I.       N. 

i6 

4  46.01 

3.180 

14  25  26.24 

141.03 

-10  15    5.0 

-568.3 

67.68 

16    1.3 

58  42.2 

I.       N. 
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« 
■ 

Date. 

Mean  Time 

of 

Transit 

Difif.for 
X  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

DiflE.for 
xHout 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diflf.for 
I  Hour 

of 
Long. 

Sid.  Time 

of  Sexoid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs. 

h     m 

m 

h   m    8 

8 

0     »      1* 

" 

8 

»       #» 

•         n 

Aug.i6 

4  46.01 

3.180 

14  25  26.24 

141.03 

—  10  15    5.0 

-568.3 

67.68 

16    1.3 

58   42.2 

I.          N. 

17 

5  38.18 

a.x68 

15  21  41.07 

140.27 

-133858.5 

-447.4 

67.51 

15  47.2 

57  50.2 

I.          N. 

18 

6  30.06 

2.156 

16  17  39.23 

139.55 

— 16  10  34.9 

-308.4 

67.32 

15  33-6 

57    0,7 

I.          N. 

19 

7  21.58 

2. 135 

17  13  15.15 

138.33 

- 17  44  35-3 

—  X60.7 

66.98 

15  21.6 

56  16.2 

I.          N. 

20 

8  12.44 

a.xoz 

18    8  12.08 

X36.26 

— 18  19  14.5 

—   X3.0 

66.41 

15  II. I 

55  38.0 

I.         N. 

21 

9    2.30 

a.osx 

19    2    8.07 

X33.26 

-1756    4-4 

+  127.0 

65.58 

15    2.5 

55    6.4 

I.                S. 

22 

9  50.81 

1.990 

19  54  43.07 

129.57 

-163929.5 

253.1 

64.57 

14  55.7 

54  41.3 

I.         s. 

23 

10  37.77 

1.924 

204545.11 

125.60 

— 14  36    6.1 

360.6 

63.49 

14  50.5 

54  22.2 

I.         s. 

24 

II  23.17 

1.861 

21  35  13-33 

I2X.83 

-115356.4 

446.7 

62.46 

14  46.8 

54    8.8 

I.         s. 

25 

12    7.19 

x.8zo 

22  23  18.40 

XX8.72 

-    8  41  43.6 

5x0.7 

61.63 

14  44.6 

54    0.7 

II.  N. 

26 

12  50.17 

X.775 

23  10  20.77 

ZX6.65 

-    5    8  21. 1 

+  552.6 

61.09 

14  44.0 

53  58.3 

II.  N. 

27 

13  32.57 

Z.7G2 

23  56  48.25 

XX5.87 

—    I  22  32.7 

572.9 

60.91 

14  44.9 

54    1.7 

II.  N. 

28 

14  14.94 

1.773 

0  43  13.97 

X16.55 

+    227    8.0 

572.0 

61.15 

14  47.6 

54  11.7 

II.  N. 

29 

14  57.89 

z.8io 

I  30  14.41 

1x8.76 

6  12  11.2 

549.6 

61.81 

14  52.3 

54  28.9 

II.  N. 

30 

15  42.04 

1.874 

2  18  27.51 

122.59 

943  49-2 

504.6 

62.89 

14  59.2 

54  54.2 

II.  N. 

31 

16  28.02 

x.96x 

3    8  3ao8 

127.86 

+ 12  52  36.3 

+  434.9 

64.33 

15    8.4 

55  27.9 

II.  N. 

Sept.  I 

17  16.34 

a.067 

4    053.71 

I34.a6 

1528   6.9 

337.8 

66.00 

15  19.9 

56  10.0 

II.  N. 

2 

18    7.34 

2. 182 

4  55  58.58 

141.  X7 

17  18  56.8 

2XX.4 

67.74 

15  33.5 

57    0.1 

II.  N. 

3 

19    1.04 

2.291 

5  53  46.40 

X47.67 

18  13  24.7 

+  56.4 

69.32 

15  48.8 

57  56.2 

II.  N. 

4 

19  57.09 

a.375 

6  53  54.90 

152.72 

18    1 12.2 

—  X20.4 

70.49 

16    4.7 

5854.6 

II.       S. 

5 

20  54.73 

3.422 

7  55  39.22 

155.56 

4- 16  36    1.3 

-  305.4 

7I.H 

16  19.9 

59  50.3 

II.       S. 

6 

21  53.02 

2.430 

8  58    2.70 

Z56.OZ 

13  58  20.6 

—  479.1 

71.16 

16  32.8 

60  37.6 

II.       S. 

7 

22  51.09 

2.406 

10    0  13.31 

X54.63 

10  17    3.9 

—  6ao.x 

70.78 

16  41.6 

61  10. 1 

II.       S. 

8 

23  48.39 

2.368 

II    I  37.31 

152.31 

5  49    1.8 

—  7xa6 

70.20 

16  45.1 

61  22.9 

10 

0  44.73 

a.  328 

12    2    3.23 

149.91 

+   05629.9 

-  741.6 

69.64 

16  42.7 

61  14.0 

II 

I  40.19 

2.295 

13    I  36.40 

147.95 

-    35629.6 

-  713.7 

69.21 

16  34.7 

60  44.8 

I.       N. 

12 

2  34.97 

2.271 

14    0  29.06 

146.50 

-   82737.5 

—  634.4 

68.91 

16  22.4 

59  59.6 

I.       N. 

13 

3  29.24 

2.251 

14  58  50.68 

145.30 

—  12  1845.6 

—  516.1 

68.67 

16    7.4 

59    4.6 

I.       N. 

14 

4  23.00 

2.228 

15  56  41.66 

143.88 

-15  17    8.6 

-  372.9 

68.38 

15  51.4 

58    5.9 

I.       N. 

15 

1 

5  16.08 

2.193 

16  53  51.49 

Z4i.8z 

- 17  15  32.8 

—  2x8.2 

67.90 

15  35.8 

57    8.8 

I.       N. 

i      16 

6    8.16 

2.144 

1750    1.47 

138.88 

- 18  II  43.1 

-  63.4 

67.18 

15  21.8 

56  17.0 

I.       N. 

17 

6  58.90 

2.082 

18  44  50.85 

135.1a 

-  18    7  29.2 

+   82.6 

66.21 

15    9-7 

55  32.8 

I.            S. 

18 

7  48.03 

2.0x1 

19  38    3.21 

130.85 

-17    739.9 

2x3.7 

65.07 

15    0.1 

54  57-4 

I.            S. 

19 

8  35.43 

1.939 

20  29  31.39 

126.52 

- 15  18  59.9 

326.4 

63.88 

14  52.8 

54  30.9 

I.            S. 

20 

921.15 

1.873 

21  19  19.16 

122.56 

—  12  49  16.3 

4x8.8 

62.78 

14  48.0 

54  13.0. 

I.            S. 

21 

10    5.44 

X.820 

22    7  40.28 

119.35 

-    94644.4 

+  490.4 

61.86 

14  45.1 

54    2.6 

I.            S. 

22 

10  48.65 

1.784 

22  54  56.51 

117.19 

—   6  19  49.0 

540.8 

61.24 

14  44.2 

53  58.9 

I.            S. 

23 

II  31.24 

x.76g 

2341  35.10 

116.25 

-    2  36  58.8 

569.9 

60.96 

14  44.8 

54    1.4 

I.            S. 

24 

12  13.71 

1.775 

028    6.85 

XX6.64 

+    I  13    9.7 

577.2 

61.06 

14  46.9 

54    9.2 

II.  N.  S. 

25 

12  56.60 

1.804 

I  15    4.31 

118.39 

5    I  46.2 

562.0 

61.56 

14  50-5 

54  22.2 

II.  N. 

26 

1340.47 

1.855 

2    3    0.08 

121.48 

+    83937.8 

+  523.2 

62.43 

14  55.5 

54  40.7 

II.  N. 

27 

14  25.81 

X.926 

2  52  24.62 

125.75 

II  57    2.0 

459.5 

63.61 

15    2.0 

55    4.6 

II.  N. 

28 

15  13.05 

2.0X2 

3  43  43.23 

130.91 

144345-6 

369.7 

65.02 

15  lO.I 

55  3+4 

II.  N. 

29 

i6    2.45 

2.105 

43711.98 

136.50 

1649  15.6 

253.4 

66.50 

15  20.0 

56  10.5 

II.  N. 

30 

16  54.06 

2.194 

5  32  53.42 

X4X.85 

+  18    311.7 

+  112.4 

67.89 

15  31.5 

56  52.8 

II.  N. 
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Date. 


Sept.  30 
Oct.  I 

2 

3 
4 

5 
6 

7 

9 

10 

II 
12 

13 
M 
15 

16 

17 
18 

19 
20 

21 
22 

23 

24 

25 

26 
27 
28 

29 
30 

31 

Nov.  I 

2 

3 
4 

5 
6 

8 

9 
10 

II 
12 

13 
14 
15 


Mean  Time 

of 

Transit 

Diffior 
I  Hour 

of 
Long. 

h     m 

m 

16  54.06 

2.194 

17  47.64 

S.268 

18  42.71 

3.3x7 

19  38.64 

2.340 

20  34.84 

a.  34 1 

21  30.92 

2.331 

22  26.74 

2.321 

23  22.36 

2.316 

0  17.96 

2.318 

I  13-63 

2.321 

2     9.27 

2.3x4 

3    4-54 

2.288 

3  58.89 

3.237 

4  51-74 

2.X64 

5  42.64 

2.076 

6  31-39 

X.986 

7  18.04 

1.904 

8    2.89 

1.838 

8  46.38 

X.79I 

9  29.06 

1.770 

10  11.52 

X.773 

10  54.36 

I.80I 

II  38.14 

X.852 

12  23.39 

1.922 

13  10.49 

a.005 

13  59.63 

2.091 

14  50.78 

2.169 

15  43.60 

2.228 

16  37-53 

2.261 

17  31.95 

2.269 

18  26.32 

2.260 

19  20.37 

2.245 

20  14.12 

2.236 

21    7.83 

2.242 

22    1.88 

2.264 

22  56.59 

2.296 

23  52.08 

2.327 

0  48.12 

2.339 

I  44.10 

2.320 

2  39.18 

2.264 

3  32.53 

2.177 

423.56 

2.074 

5  12.08 

1.970 

5  58.25 

1.881 

6  42-53 

1.813 

Right 

Ascension 

of 

Center. 

Diff.for 
xHour 

of 
Long. 

h   m    s 

s 

5  32  53-42 

X4X.85 

6  30  33.61 

X46.27 

7  29  43.30 

149.25 

8  29  44.93 

X50.62 

930    2.94 

150.70 

10  30  13.37 

150.10 

II  30    7.86 

149.46 

12  29  50.96 

149.19 

13  29  32.62 

X49.31 

14  29  18.64 

149.47 

15  29    3.01 

149.06 

16  28  24.65 

147.49 

17  26  51.06 

144.44 

182347.32 

X40.04 

19  18  46.31 

X34.79 

20  II  35.60 

129.36 

21    2  18.88 

124.39 

21  51  13.61 

X20.37 

22  38  46.86 

1x7.62 

23  25  31-32 

1x6.32 

0  12    2.44 

XX6.53 

0  58  56.23 

XX8.20 

14647.15 

X2X.26 

2  36    5.90 

X25.48 

3  27  15.99 

X30.46 

4  20  29.50 

135.65 

51543.30 

140.37 

6  12  37.53 

X43.92 

7  10  38.91 

145.91 

8    9    9.41 

X46.38 

9    7  37.32 

145.81 

10    545.93 

144.93 

II    3  36.33 

X44.4X 

12    I  24.15 

X44.76 

12  59  32.22 

X46.07 

13  58  20.37 

X48.0X 

14  57  55.56 

X49.83 

1558    3.76 

150.58 

16  58    8.54 

149.44 

17  57  19.07 

X46.07 

18  54  45.11 

X40.85 

1949  51.90 

134.64 

20  42  27.57 

X28.4I 

21  32  42.24 

123.01 

22  21    2.40 

118.94 

Geocentric 

Declination 

of 

Center. 


+  18  3  II.7 
18  16  29.4 
1722  52.1 

15  20  31.6 
12  13  31.2 

+    8  12  21.8 

+    33335-3' 

-  I  21  44.3 

-  6  10  25.9 

-  10  30  II. 7 

14    2  30.2 

163442-3 
18    053.9 

18  21  23.0 

17  41    6.8 

16  7  46.7 
1350  8.5 
10  57    0.8 

73648.8 
3  57  39-6 

-  o    738.4 

+    34446.7 
73025.4 

10  59  14.3 

14  020.3 

+  16  22  27.4 

17  54  48.7 

18  28  21.8 

17  57  15.2 

16  19  56.3 

+  13  3946-2 
10    453.4 

5  47  47.5 
4-    I    4  42.4 

-  34510.5 

8  20  56.9 
1222  1.3 
153044.0 
1735    0.2 

18  29  54.6 

18  17  31.2 

17  5    3.5 

15  2  22.6 

12  1948.8 

9  7    2.4 


Difif.for 
I  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

MeridiaiL 

+  II2.4 

8 
67.89 

—  48.6 

69.00 

—  220.3 

69.71 

-389.7 

70.00 

-  540.9 

69.96 

-  657.9 

69.76 

-727.1 

69.56 

-  739.7 

69.46 

-694.3 

69.49 

-596.7 

69.57 

-  459.4 

69.52 

-299.0 

69.20 

—  I32.T 

68.52 

+  27.5 

67.48 

170.5 

66.18 

+  292.5 

64.77 

392.x 

63.43 

470.1 

62.32 

527.6 

6;.53 

565.0 

6I.II 

+  581.7 

61.10 

576.5 

61.52 

547-4 

62.31 

492.x 

63.43 

408.7 

64.76 

+  297.2 

66.13 

160.5 

67.38 

+     4.6 

68.33 

—  X60.9 

68.87 

-324.3 

69.02 

-  473.3 

68.88 

-596.1 

68.63 

-682.7 

68.45 

-  724.7 

68.48 

-7x5.9 

68.75 

-  654.3 

69.18 

-  543.7 

69.61 

-394.9 

69.82 

-224.5 

69.59 

—    51.0 

68.83 

+  109.9 

67.61 

248.3 

66.  Ji 

360.7 

64.55 

447.9 

63.15 

+  5x2.4 

62.06 

Geocentric 

Semi- 
diameter. 


531.5 

5  44-4 
558.2 

6  12.0 
6  24.4 

634.2 
639.8 
6  40.1 

'6  35.0 
6  25.1 

6  II. 4 

555.7 
5  39-7 
524.7 
5  1 1.6 

5    0.9 

453.1 

4  48.1 

445.8 
445.8 

447.8 

451.5 

456.5 

5  2.6 

5    9.6 

517.2 
525.7 
534.8 

5  44-5 
554.7 

6  4.9 
6  14.4 

6  22.1 

627.3 

628.9 

6  26.2 
6  19.2 
6    8.6 

555.4 
541.0 

526.7 

5  13-7 
5    2.9 

454.9 
449.7 


Equatorial 

Horizontal 

Parallax. 


56  52.8 
5740.1 

58  30.6 

59  21.2 

60  7.1 

60  42.8 

61  3.2 
61  4.6 
6045.9 
60    9.2 

59  19-2 
58  21.8 

57  23.0 
56  27.8 

55  39.7 

55  0.8 
54  32.1 
54  13.7 
54  5.1 
54    5.1 

54  12.5 
54  25.9 

54  44.4 

55  6.7 

55  32.2 

56  0.4 

56  31.4 

57  4.9 

57  40.7 

58  18.0 

58  55.3 

59  30.0 

59  58.7 

60  17.6 

60  23.2 

60  13.4 
59  48.0 
59  9.0 
58  20.5 

57  27.7 

56  35.4 
55  47.7 
55    8.0 

54  38.3 
54  19-3 


Bright 
Limbs. 


I. 

I. 
I. 
I. 
I. 
I, 

I. 
I. 
I. 

I. 
r. 

I. 
I. 
I. 


I, 
I. 
I. 

I. 
I. 
I. 
I. 

I. 


N. 


S. 

s. 
s. 
s. 

s. 
s. 


N. 

N. 
N. 
N. 

S. 

S. 

s. 
s. 
s. 
s. 
s. 

s. 
s. 
s. 
s. 

N.S. 

N.S. 
S. 
S. 
S. 

s. 

s. 
s. 
s. 
s. 
s. 


s. 

s.: 

s. 

s. 
s. 
s. 
s. 
s. 
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AT  TRANSIT  OF  MOONS  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diff.for 
I  Hour 

of 
Long. 

Right 

Ascension 

of 

Center. 

Diflf.for 
X  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Center. 

Diff.for 
1  Hour 

of 
Long. 

Sid.Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 
Semi- 
diameter. 

Equatorial 

Horizontal 

Parallax. 

Bright 
Limbs 

V 

h     m 

m 

h  m     s 

8 

0           t            H 

» 

8 

*        n 

#       n 

Nov.  15 

642.53 

1.8x3 

22  21    2.40 

XI8.94 

-   9    7    2-4 

+  512.4 

62.06 

14  49.7 

54  19.3 

s. 

16 

7  25.50 

1.773 

23    8    4.59 

116.54 

-   53240.4 

556.2 

61.37 

14  47-5 

54  "-2 

s. 

17 

8    7.87 

1.763 

23  54  30.34 

"5.93 

-    I  44  37-5 

580.7 

61.14 

14  48.1 

54  13.6 

s. 

18 

8  50.36 

1.78a 

0  41    2.86 

Xi7.II 

+   2    920.5 

585.6 

61.40 

14  51-3 

54  25.4 

s. 

19 

9  33.66 

X.831 

I  28  24.65 

XaO.00 

6   056.8 

568.5 

62.12 

14  56.7 

54  45-1 

s. 

20 

10  18.43 

1.904 

2  17  14-74 

X24.4I 

+   94048.1 

+  526.2 

63.23 

15    3*7 

55  10.6 

s. 

1 

21 

II    5.19 

X.996 

3    8    4.95 

129.93 

12  58     5.6 

455.2 

64.62 

15  11.7 

55  40.2 

sJ 

22 

II  54.28 

2.095 

4    I  14.42 

135.89 

154045.4 

353.0 

66.13 

15  20.3 

56  1 1.7 

SJ 

23 

12  45.68 

2.186 

4  56  43-53 

X4I.39 

17  36  23.0 

220.5 

67.52 

15  28.9 

56  43-4 

s. 

24 

13  39.03 

2.254 

5  54    9.74 

145.48 

18  33  53.2 

+   63.7 

68.57 

15  37-3 

57  14-0 

s. 

25 

14  33.60 

2.287 

6  52  49.89 

X47.48 

+ 18  25  36.8 

—  106.2 

69.12 

15  45.0 

57  42.4 

s. 

26 

15  28.53 

2.284 

7  51  50.96 

147.28 

17    9  10.8 

-274.6 

69.14 

15  52.1 

58    8.3 

s. 

27 

16  23.02 

2.254 

8  50  26.01 

145.46 

1448    3.2 

-427.4 

68.76 

15  58.4 

58  31.6 

s. 

28 

17  16.62 

2.213 

948    7..55 

143.00 

II  30  52.4 

-  553.3 

68.19 

16    4.0 

58  51-9 

s. 

29 

18    9.29 

2.178 

10  44  52.63 

X4O.9O 

7  30    1.2 

-644.8 

67.68 

16    8.6 

59    8.9 

s. 

30 

19    1.32 

2.X63 

II  40  59. 8;^ 

139.91 

+    3    015.6 

-697.1 

67.42 

16  12. 1 

59  21.8 

s. 

Dec.   I 

19  53.25 

2.170 

12  37    0.85 

X4O.4X 

-    142    3-4 

-707.1 

67.50 

z6  14.0 

59  28.8 

s. 

2 

20  45.67 

2.20X 

13  33  30.81 

X42.29 

—   6  19  26.6 

-672.2 

67.91 

16  13.9 

59  28.3 

s. 

3 

21  39.03 

2.247 

14  30  57-72 

145.03 

-103348.5 

-592.x 

68.52 

16  II. 2 

59  i8.6 

s. 

4 

2233.51 

2.291 

15  29  31.97 

X47.72 

-14    735.0 

-470.3 

69.13 

16    5.9 

58  59.0 

s. 

5 

23  28.86 

2.3x6 

16  28  58.62 

149.21 

-  16  45  41.8 

-  315.9 

69.46 

15  57-9 

58  29.8 

7 

0  24.39 

2.305 

17  28  36.31 

X48.52 

-  18  17  57.7 

-  143.9 

69.30 

15  47.8 

57  52.7 

8 

I  19.15 

2.252 

18  27  27.29 

145-31 

— 18  40  51.7 

+   28.0 

68.55 

15  36.3 

57  10.5 

s. 

9 

2  12.19 

2.X64 

19  24  34.83 

140.03 

-175741-5 

X84.2 

67-31 

15  24-4 

56  26.7 

s.! 

10 

3    2.86 

2.058 

20  19  20.21 

133.66 

- 16  i6  53.4 

315.1 

65.76 

15  13.0 

55  45.0 

SJ 

1 

II 

3  50.96 

1.952 

21  II  30.86 

127.31 

-134925.6 

+  417.5 

64.19 

15    3.1 

55    8.8 

s.: 

12 

436.69 

1.862 

22    I  18.60 

X2X.88 

-104633.2 

492.7 

62.83 

14  5.5-5 

54  40.6 

s.; 

13 

5  20.54 

X.796 

22  49  13.07 

"7.95 

—    7  18^30.0 

544.0 

61.81 

14  50.4 

5422.1 

s. 

14 

6    3-17 

X.762 

23  35  54-55 

XX5.84 

-3  34    8.8 

574.6 

61.24 

14  48.3 

54  14-5 

s. 

15 

6  45.35 

1.759 

0  22    8.89 

115.69 

+    0  18  37.6 

586.2 

61.19 

M  49-3 

54  i3.i 

•s. 

16 

7  27.88 

X.790 

I    8  44.03 

X17.56 

+   4  12  14.6 

+  578.5 

61.67 

14  53-3 

54  32  6 

s. 

17 

8  11.54 

1.853 

I  56  27.33 

121.36 

7  58  36.7 

549.4 

62.63 

15    0.0 

54  56.9 

s. 

18 

8  57.06 

1.944 

2  46    2.58 

xa6.83 

II  2821.9 

494*7 

64.00 

15    8.8 

55  29.5 

s. 

19 

9  45-02 

2.055 

3  38    4-69 

133.49 

14  3021.7 

409.9 

65.65 

15  19.2 

56    7-8 

s. 

20 

10  35.73 

2. 171 

4  32  52.29 

140.46 

16  51  50.4 

291.9 

67-35 

15  30.5 

56  48.9 

s. 

21 

II  29.09 

2.272 

5  30  19.09 

146.53 

+ 18  19  35.8 

+  X42. I 

68.82 

15  41.6 

57  29.6 

I, 

s. 

22 

12  24.49 

a.338 

6  29  49.00 

150.51 

18  42  20.2 

-   31.1 

69.78 

15  51.6 

58    6.6 

s. 

23 

13  20.93 

2,357 

7  30  21.27 

151.67 

17  53  39-6 

—  ai2.o 

70.08 

16    0.0 

58  37-2 

s. 

24 

14  17.27 

2.332 

8  30  47.64 

150.13 

15  54  15.0 

—  38X.6 

69.76 

16    6.1 

58  59.8 

S.I 

1 

25 

15  12.61 

2.277 

9  30  13.70 

146.86 

12  52    8.9 

-523.1 

69.03 

s 

16    9.9 

59  13-8 

s. 

26 

16    6.52 

2.2x5 

10  28  13.46 

143.15 

+    90  54.0 

-626.1 

68.19 

16  II. 5 

59  19.6 

s. 

27 

16  59.06 

2.166 

II  24  50.95 

X40.16 

+    43659-0 

-686.2 

67.49 

16  II. 2 

59  18.4 

s. 

28 

1 

17  50.67 

2.X4O 

12  20  32.59 

138.58 

—    0    2  17.8 

-703.0 

67.11 

16    9.3 

59  ".7 

s. 

29 

18  41.98 

2. 141 

13  15  56.12 

X38.65 

-    4  39  55-3 

—  678.2 

67.12 

16    6.3 

59    0.4 

s. 

30 

19  33-62 

2.166 

14  II  39.71 

140.  X7 

-    85933.2 

-613.5 

67.47 

16    2.1 

58  45.0 

s. 

31 

20  26.07 

2.206 

15    8  11.67 

142.57 

-124545.7 

-511.7 

68.00 

15  56.9 

58  26.0 

II. 

s. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

ft 

Semi- 
diam. 

Sid.T. 
o£S.D, 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 
o£S.D. 

Pass. 

Mer. 

h    m 

h    m     8 

0        »       n 

»» 

s 

b    m 

h    m     8 

0     *     " 

ft 

w 

8 

Jan.   o 

I  27.0 

20    3    5.03 

-21  42  43.9 

8.7 

3.3 

0.24 

Feb.i4 

22  33.1 

20    958.38 

—2023  22.1 

8.3 

3-2 

0.23 

I 

I  27.2 

20    7  14.63 

21  19  27.7 

8.9 

3.4 

0.24 

15 

22  34-4 

20  15  11.02 

20  15  54.7 

8.1 

3-1 

0.22 

2 

I  27.0 

20  10  57.40 

20  56     1.9 

9-2 

3-5 

0.25 

16 

22  35.8 

20  20  29.97 

20    7  12.6 

8.0 

3-1 

0.22 

3 

I  26.3 

20  14  10.13 

20  32  42.3 

9-5 

3-6 

0.26 

17 

22  37.2 

20  25  54.72 

1957x5-3 

7-9 

3.0 

0.21 

4 

X  25.0 

20  16  49.42 

20    9  47-3 

9.8 

3.7 

0.26 

18 

22  38.7 

20  31  24.78 

19  46     2.0 

7.8 

3-0 

0.21 

5 

I  23.1 

20  18  51.83 

-19  47  35-6 

10. 1 

3-8 

0.27 

19 

22  40.4 

20  36  59.70 

-19  33  32.3 

7-7 

3-0 

0.21 

6 

X  20.5 

20  20  14.08 

19  26  27.6 

10.4 

3-9 

0.27 

20 

22  42.1 

2042  39.10 

19  19  45.9 

7.6 

2.9 

0.21 

7 

X  17.2 

2020  53.10 

19    643.2 

10.7 

4.0 

0.28 

21 

22  43.9 

20  48  22.60 

19    4  42.6 

7-6 

2.9 

0.21 

8 

X  13-2 

20  20  46.38 

18  48  42.6 

II.O 

4.1 

0.29 

22 

22  45.7 

2054    9-91 

x8  48  22.0 

7.5 

2.8 

0.20 

9 

I  8.4 

20  1952.13 

18  32  43-5 

xi-3 

4.2 

0.30 

23 

22  47.6 

21     0    0.73 

18  30  43.9 

7.4 

2.8 

0.20 

lO 

I   2.7 

20  18    9.63 

—18  19    1.4 

11.7 

4-4 

0.31 

24 

22  49-5 

21     554.85 

—18  II  48.3 

7-3 

2.8 

0.20 

II 

056-3 

20  15  39.60 

18    748.5 

12.0 

4-5 

0.32 

25 

22  51.5 

21  II  52.03 

17  51  34.9 

7.2 

2.8 

0.20 

12 

049.2 

20  12  24.29 

17  59  I3-0 

12.2 

4.6 

0.33 

26 

22  53-5 

21  17  52.06 

1730   3-5 

7.2 

2.7 

0.20 

13 

041.3 

20    8  27.79 

17  53  16.3 

12.5 

4-7 

0.33 

27 

22  55.6 

21  2  J  54-77 

17   714.3 

7.1 

2.7 

0.19 

14 

0  32.8 

20    3  55-95 

17  49  55-4 

12.8 

4.8 

0.34 

28 

22  57.8 

21  30     0.05 

1643   7.x 

7.1 

2.7 

0.19 

15 

023.9 

19  58  56.28 

-1749    2.7 

X3.0 

4.9 

0.34 

29 

23     0.0 

2136     7.77 

—16  17  42.0 

7.0 

2.7 

0.19 

i6 

014.7 

19  53  37-65 

17  50  25.9 

13. 1 

4.9 

0.35 

Mar.  I 

23     2.2 

21  42  17.80 

15  50  59.1 

7.0 

2.7 

0.19 

17 

0    5-3 

19  48    9.69 

17  53  49.8 

13.1 

4-9 

0.35 

2 

23    4-5 

2X  48  30.06 

15  22  58.4 

6.9 

2.6 

0.19 

17 

23  56.0 

1942  42.14 

17  58  57-9 

13-2 

5.0 

0.35 

3 

23   6.8 

21  54  44.50 

14  53  40.2 

6.9 

2.6 

o.i8 

i8 

23  46.8 

19  37  24.42 

18    533.5 

13-2 

5.0 

0.35 

4 

23    9.1 

22     X     1.07 

1423   4.2 

6.9 

2.6 

0.18 

19 

23  37-9 

19  32  24.93 

—18  13  20.1 

13.1 

5.0 

0.35 

5 

23  11.5 

22     7  19.76 

—13  51  10.9 

6.9 

2.6 

0.18 

20 

23  29.4 

19  27  50.77 

1822    2.8 

13.0 

5.0 

0.34 

6 

23  13-9 

221340.53 

1318   0.3 

6.8 

2.6 

0.18 

21 

2321.4 

19  23  47-40 

18  31  28.1 

12.8 

4-9 

0.34 

7 

23  16.3 

2220     3.38 

X2  43  32.9 

6.8 

2.5 

0.17 

22 

23  14.0 

19  20  18.64 

18  41  23.4 

12.6 

4.8 

0.34 

8 

23  18.8 

22  26  28.35 

12     748.7 

6.7 

2.5 

0.17 

23 

23    7.2 

19  17  26.91 

18  51  38.6 

12.4 

4-7 

0.33 

9 

2321.3 

22  32  55.44 

II  3048.1 

6.7 

2.5 

0.17 

24 

23    I.I 

X9  15  13.20 

-19   2    3.3 

12.2 

4.6 

0.33 

10 

2323.9 

22  39  24.73 

-1052  31.6 

6.7 

2.5 

0.17 

25 

22  55.5 

19  13  37-44 

19  12  28.9 

12.0 

4.6 

0.33 

II 

23  26.5 

22  45  56.26 

10  12  59.5 

6.6 

2.5 

0.17 

26 

22  50.6 

19  12  38.78 

19  22  47.5 

11.8 

4-5 

0.32 

12 

23  29.1 

22  52  30.07 

932  I2.I 

6.6 

2.5 

0.17 

27 

2246.3 

19  12  15.74 

1932  52.1 

1 1.6 

4-4 

0.32 

13 

23  31-7 

22  59     6.24 

8  50  10.5 

6.5 

2.5 

0.17 

28 

22  42.6 

19  12  26.42 

19  42  35.8 

II-3 

4.3 

0.30 

14 

2334-3 

23     544.89 

8    655.1 

6.5 

2.5 

0.17 

29 

22  39-3 

19  13   8.75 

-19  51  52.4 

II.O 

4-2 

0.30 

15 

23  37-0 

23  12  26.08 

—   7  22  27.0 

6.5 

2.5 

0.17 

30 

22  36.6 

19  14  20.49 

20   0  36.3 

10.8 

4-2 

0.30 

16 

23  39.8 

2319     9.93 

63647.1 

6.5 

2.5 

0.17 

31 

22  34-3 

191559.42 

20    8  42.2 

10.6 

4.1 

0.29 

17 

23  42.7 

23  25  56.49 

5  49  56.8 

6-5 

2.5 

0.16 

Feb.  I 

22  32.4 

19  18    3.38 

20  16    5.6 

10.4 

4.0 

0.29 

18 

23  45-6 

23  32  45.90 

5    157-5 

6.5 

2.5 

0.16 

2 

22  30.9 

19  20  30.27 

20  22  42.2 

10.2 

3-9 

0.28 

19 

2348.5 

23  39  38.27 

4  12  50.8 

6.5 

2.5 

0.16 

3 

22  29.8 

19  23  18.16 

—20  28  27.9 

9.9 

3-8 

0.27 

20 

2351-5 

23  46  33.64 

-  32239.1 

6.5 

2.5 

0.16 

4 

22  29.0 

19  26  25.16 

20  33  19-7 

9-7 

3.8 

0.27 

21 

2354-5 

23  53  32.09 

2  31  24.4 

6.5 

2.5 

0.16 

5 

22  28.4  19  29  49.61 

20  37  14.1 

9-5 

3-7 

0.26 

22 

23  57-6 

0    0  33.68 

I  39  10.2 

6,5 

2.5 

0.16 

6 

22  28.2 

19  33  29-97 

20  40    8.6 

9-3 

3-6 

0.26 

24 

0   0.7 

0    7  38.40 

—  0  46   0.0 

6.5 

2.5 

0.16 

7 

22  28.1 

19  37  24.81 

2042    0.4 

9-2 

3-5 

0.25 

25 

0    3-9 

0  1446.27 

+  0    8    2.2 

6.5 

2.5 

0.16 

8 

22  28.3,  19  41  32.81 

-204247.7 

9.0 

3-4 

0.24 

26 

0    7.1 

021  57.27 

+  12  51.6 

6.5 

2.5 

o.x6 

9 

22  28.6 

194552.76 

2042  28.5 

8.8 

3-4 

0.24 

27 

0  10.4 

0  29  11.20 

I  58  22.8 

6.6 

2.5 

0.X6 

10 

22  29.1 

19  50  23.63 

2041    I.I 

8.7 

3-3 

0.24 

28 

013.7 

0  36  27.95 

2  54  29.0 

6.6 

2.5 

0.17 

II 

22  29.8 

1955    4-47 

20  38  23.9    8.6 

3-3 

0.24 

29 

0  17.1 

04347.21 

351    2.8 

6.7 

2.5 

0.17 

12 

22  30.7 

19  59  54-41 

20  34  35-8 

8.5 

3-2 

0.23 

30 

020.5 

051    8.68 

4  47  55-9 

6.7 

2-5 

0.X7 

13 

22  31.9 

20    452.63 

-202935.5 

8.4 

3*2 

0.23 

31 

023.9 

0  5§  31.90 

+  54459.1 

6.7 

2.5 

O.X7 

14 

22  33.1 

20    958.38 

—2023  22.1 

8.3 

3.« 

0.23 

Apr.  I 

027.4 

I    556.34 

+  642    1.8 

6.8 

2.6 

0.17 
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1 

1 

FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.T. 

Mean 

Apparent 
Ascension. 

Sid.T. 

Date. 

1 

Time 

of 

Transit. 

h    m 

*?R!K'"        Apparent 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 

Mer. 

Date. 

Time 

of 
Transit 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    ni     8     1       0      '      " 

»» 

s 

b    m 

h    m    s 

0         >         n 

ft 

8 

Apr.   I 

027.4 

I    5  56.34,+  6  42    X.8 

6.8 

2.6 

0.17 

May  16 

23  31-7 

311  27.81 

+16    3  32.0 

15.8 

6.0 

0.42 

2 

030.9 

1  13  21.35      7  38  S3.3 

6.9 

2.7 

0.18 

17 

23  26.0 

3    944-90 

15  40  26.6 

15.7 

5.9 

0.41 

3 

0  34-3 

I  20  46.09      8  35  2a6 

6.9 

2.7 

0.18 

18 

23  20.6 

3    8  12.01 

15  18  45.8 

15.6 

5-9 

0.41 

4 

037-7 

I  28   9.7O1     9  31  II. 3 

7.0 

2.7 

0.18 

19 

2315-3 

3    650.70 

14  58  42.8 

15.4 

5.8 

0.40 

5 

041.0 

I  35  31-17 

1026  XI. 7 

7.1 

2.7 

0.18 

20 

23  10.2 

3    542.19 

14  40  28.8 

15.3 

5-8 

0.39 

6 

044-3 

I  4249.35+11  20   8.7 

7.2 

2.8 

0.19 

21 

23    5-4 

3    447.52 

+14  24  13.9 

15.1 

5-7 

0.39 

7 

047.6 

I  50    3.05    12  1248.0 

7-3 

2.8 

0.19 

22 

23    0.8 

3    4    7-52 

1410    5.3 

14.9 

5.6 

0.38 

8 

050.8 

I  57  "-05 

13    356.7 

7-4 

2.9 

0.20 

23 

22  56.5 

3    342.84 

1358    8.7 

14.7 

5.6 

0.38 

9 

054.0 

2    4  12.05 

135322.8 

7.6 

2.9 

0.20 

24 

22  52.4 

3    333.96 

134827.9 

14.5 

5-5 

0.38 

lO 

057.0 

2  II    4.71 

14  40  54.4 

7-7 

2.9 

0.20 

25 

22  48.5 

3    341.18 

13  41    5.0 

14.3 

5-4 

0.37 

II 

059.8 

2  1747.83+15  26  21. 1 

7-8 

3.0 

0.21 

26 

22  45.0 

3    4    4-72 

+1336   0.3 

14.0 

5-3 

0.37 

12 

I     2.4 

2  24  20.07    16   9  34.0 

8.0 

3-0 

0.21 

27 

2241.8 

3    444-67 

13  33  13.2 

13.7 

5.2 

0.36 

13 

I     4.7 

23040.28    165025.2 

8.2 

3-1 

0.22 

28 

22  38.8 

3    541.04 

13  32  41-9 

13.4 

5-1 

0.35 

14 

I    6.8 

23647.32^   172848.9 

8.5 

3.2 

0.22 

29 

22  36.0 

3    653.73 

13  34  23-1 

13.2 

5.0 

0.34 

15 

I  8.7 

2  42  40.01    18    4  39.4 

1 

8.7 

3-3 

0.23 

30 

22  33.6 

3    822.63 

13  38  13.4 

12.9 

4-9 

0.34 

i6 

1  10.4 

2  48  17.36+18  37  53.0 

8.9 

3-4 

0.24 

31 

22  31.4 

310    7.56 

+1344    8.4 

12.6 

4-8 

0.33 

17 

I  11.8 

2  53  38.42'    19    8  26.6 

9-1 

3-5 

0.25 

June  X 

22  29.5 

3  12    8.32 

1352    3-0 

12.3 

4-7 

0.32 

i8 

I  12.9 

2  58  42.33 

19  36  18.7 

9-3 

3-5 

0.26 

2 

22  27.8 

3  14  24.71 

14    I  52.0 

12.0 

4-6 

0.31 

19 

I  13.8 

3    328.28 

20    I  28.6 

9.6 

3.6 

0.26 

3 

22  26.4 

3  16  56.52 

14  13  29.6 

II.7 

4.5 

0.31 

;       2o 

I  14.4 

3    755-52 

20  23  55.9 

9.8 

3.7 

0.27 

4 

22  25.2 

31943.54 

14  26  49.9 

II.5 

4-4 

0.30 

1 

21 

I  14.6 

312    3.39 

+204340.5 

10. 1 

3.8 

0.28 

5 

22  24.3 

3  22  45.60 

+144146.9 

II.2 

4-3 

a  30 

22 

I  14.4 

3  15  51.28 

21    043.0 

10.4 

3.9 

0.29 

6 

22  23.7 

326    2.50 

14  58  14.4 

II.O 

4-2 

0.29 

23 

I  13-9 

3  19  18.64    21  15    4.2 

10.7 

4.0 

0.30 

7 

22  23.2 

32934.13 

15  16   6.1 

10.8 

4.1 

0.28 

24 

I  13.0 

3  22  24.98    21  2644.7 

II. 0 

4.2   0.30 

8 

22  23.1 

3  33  20.32 

15  35  14.9 

10.5 

4.0 

0.28 

25 

I  11.7 

3  25    9.88^   21  35  45.7 

11.3 

4.3  0.31 

9  22  23.1 

3  37  2i.o3|   155534.6 

10.3 

3.9 

0.27 

26 

I  lO.I 

3  27  33.02+21  42    8.3 

1 1.6 

4.4   0.32 

10  22  23.5 

341  36.22+16  1658.7 

1 

10.0 

3.8 

0.27 

27 

I    8.2 

32934.19    214553.5 

11.9 

4-5  0.33 

II 

22  24.0 

3  46    5.82    16  39  20.4 

9.8 

3.7 

0.26 

28 

I    6.0 

331  13.29    2147    3.2 

12.3 

4.6  0.34 

12 

22  24.8 

3  50  49-85 

17    2  32.3 

9.6 

3.7 

0.26 

29 

I    3-4 

33230.36    214538.7 

12.6 

4-8  0.34 

13 

22  25.8 

35548.34 

17  26  27.9 

9-3 

3-6 

0.26 

30 

I    0.5 

3  33  25.62 

21  41  42.2 

13.0 

4-9   0.35 

14 

22  27.1 

4    I    1.36    175059-5 

1 

9.1 

3.6 

0.25 

May  I 

057.1 

3  33  59.28+21  35  16.5 

13-3 

1 

5.0  0.36 

1 

15  22  28.6 

4    628.97+18  15  59.4 

9.0 

3-5 

0.24 

1                2 

053-4 

3  34  12.00    21  26  25.0 

13.6 

5-1,  0-37 

16  22  30.4 

4  12  11.29'    18  41  19.9 

8.8 

3-4 

0.24 

3 

Q49.4 

3  34    4.41.   21  15  11.8 

1 

13-9 

5-2!  0.38 

17  22  32.4 

4  18    8.43'    19   652.7 

8.7 

3.3 

0.23 

4 

044.9 

33337-50    21    I  42.1 

14.2 

5.4   0.38 

18  22  34.6 

42420.50    193228.9 

8.5 

3-3 

0.23 

5 

0  40.1 

33252.41     2046    2.7 

1 

14-5 

5.5  0.39 

19'  22  37.1 

43047.62    1958    0.3 

8.3 

3.2 

0.22  1 

1             6 

035-1 

3  31  50-54+20  28  21.2 

14.7 

5.6  0.39 

20  22  39.9 

4  37  29.86+2023  16.5 

8.1 

3-2 

0.22 

7 

0  29.9 

3  30  33-47 

20   847.5 

15.0 

5.7  0.40 

21 

22  42.9 

44427.23    2048    7.8 

8.0 

3-1 

0.21 

S 

024.5 

329    3-01 

19  47  32.6 

15-2 

5.8  0.40 

22 

22  46.1 

45139-74 

21  12  23.4 

7.9 

3-0 

0.21 

9 

0  19.0 

3  27  21.22,    19  24  50.0 

15-4 

5.8  0.41 

23 

22  49.7 

4  59    7-35    213552.5 

1 

7.8 

3.0 

0.21 

lO 

0  13.2 

32530.15 

19    053.8 

15-5 

5.8  0.41 

24 

22  53-4 

5    649.83'   21  5823.3 

7-7 

2.9 

0.21 

II 

0    7-3 

3  23  32.11 +18  36    0.4 

15-6 

5.9  0.41 

25  22  57.4 

5  14  46.90+22  19  44.2 

7-6 

2.9 

0.20 

12 

1 

0    1.4 

3  21  29.42    18  10  27.2 

15-7 

5.9  0.42 

26,  23    1.6 

1 

522  58.10    22  3942.9 

7-5 

2.8 

0.20 

1 

1 

12 

2355.3 

31924.47    174432.6 

15.8 

6.0  0.42 

27  23    6.1 

5  31  22.83    22  58    6.8 

7.3 

2.8t  0.20 

13 

23  49-3 

3  17  19.65    17  18  34.8 

15-9 

6.0  0.42 

28  23  10.8 

540    0.36    231444.0 

7-2 

2.8|  0.20 

14 

23  43-4 

3  15  17.15    165253.4 

15.9 

6.0  0.42 

29  23  15.6 

1 

54849.72^   232922.7 

7-1 

2.8  0.20 

15 

23  37-5 

3  13  19.19+16  27  46.4 

15.8 

6,0  0.42 

1 

30^  23  20.7 

55749.77+234151.3 

7.0 

2.7 

0.19 ! 

i6 

^s  31.7 

3  11  27.81  +16    3  32.0 

1                     1 

15.8 

6.0  0.42 

1 

July    I  2325.9 

6   6  59.22+23  51  59.8 

6.9 

2-7 

ai9 

27 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


July  I 

2 

3 
4 
5 

6 

7 

9 
lo 

II 

12 

13 

14 

15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 

27 
28 

29 
30 

31 

Aug.  I 

2 

3 
4 
5 

6 

7 

8 

9 

10 

II 

12 
13 
14 
15 

16 
17 


Mean 

Time 

of 

Transit. 


h    m 
23  25.9 
23  31.2 

23  36.7 
23  42.2 

23  47-7 

23  53-3 
23  58.8 

o  4-3 
o    9.7 

o  15.0 

o  20.3 
025.5 

030.5 
035-3 
039-9 

044.4 
048.8 
053.0 
057.0 
0.8 

4.4 

7-7 
10.9 

14.0 

16.9 

19.7 
22.3 
24.8 
27.1 
29.2 

3I-I 

32.9 

34-<^ 
36.2 

37.6 

38.8 

39-9 
40.9 

41.8 
42.5 

43-1 
43-6 
44.0 
44.2 
44.2 

44.1 
43.8 


Apparent 

Right 
Ascension. 


h    m     s 
6    6  59.22 

6  16  16.54 

62540.12 

635    8.29 

6  44  39.22 

6  54  II. 18 

7  342.41 
71311.17 

7  22  36.01 
7  31  55-44 
7  41    8.27 

7  50  13-47 

7  59  10.06 

8  7  57-31 
8  16  34.68 

825  1.74 
8  33  18.15 

8  41  23.77 
849  18.56 
857    2.52 

9  435-69 
9  II  58.17 

9 19  10.05 

926  11.61 

9  33    3.03 

9  39  44-47 
9  46  16.20 

9  52  38.40 

95851-33 
o    4  55-15 

o  10  50.08 
o  16  36.31 

O  22  14.01 
02743.30 

033    4-31 

o  38  17.14 
04321.88 
048  18.59 
053  7.26 

0  57  47.89 

1  2  20.47 
I  644.90 
I  II  1.08 
I  15  8.90 
I  19    8.15 

I  22  58.62 
I  26  40.03 


Apparent 
Declination. 


+23  51  59-8 

235939.1 
24    441.2 

24    7    0.8 

24    633.4 

+24  317-4 
23  57  12.7 
2348  21.0 
233646.2 
23  22  33.4 

+23  548.6 
22  46  39.5 
22  25  14.1 
22  I  41.0 
21  36   9.1 

+21    847.3 

20  39  44-5 
20   9    9.3 

1937  9.5 
19    354.0 

18  29  29.9 
1754   4-8 

17  17  45.4 
164038.3 

16    249.7 

15  24  25-1 
14  45  30.1 
14  6  9.7 
132628.9 
124632.3 

12  6  24.0 
II  26  8.4 
104549.4 
10  5  30.6 
925  16. 1 

845   9.2 
8    513.8 

7  25  32.7 
646  10. 1 

6   7    9.1 

+  5  28  33.5 
4  50  26.8 
4  12  52.5 
3  35  54-4 
2  59  36.5 
+  2  24  2.9 
+  I  49  17-9 


Hor.  Semi 
Par.   diam. 


6.9 
6.8 
6.8 
6.7 
6.7 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.7 
6.7 
6.7 

6.7 

6.7 
6.8 
6.8 
6.8 

6.9 
6.9 
7.0 
7.0 

7.1 
7.2 
7-2 
7-3 
7-3 
7.4 

7-5 
7.6 

7-7 
7-8 

7-9 

8.0 
8.1 
8.2 

8.3 
8.4 

8.5 
8.6 

8-7 
8.8 

8.9 

9.0 
9.2 


2.7 
2.6 
2.6 
2.6 
2.6 

2.5 

2.5 

2.5 
2.5 

2.5 

2.5 
2.5 
2-5 
2.5 
2.5 

2.5 

2.5 
2.6 

2.6 

2.6 

2.6 
2.6 
2.6 
2.6 

2.7 

2-7 

2.7 

2.8 
2.8 
2.8 

2.8 
2-9 

2.9 
2.9 

2.9 
3.0 

3-^ 
3.1 
3-1 
3.1 

3.1 
3.2 
3-2 
3-3 
3-3 

3-4 
3-5 


Sid.Tj 
ofS.D 

Pass. 

Men 


Date. 


s 
o.ig 

0.19 

0.19 

0.19 

0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 


Aug.  17 
18 

19 
20 

21 

22 

23 
24 

25 

26 

27 
28 

29 

30 

31 


Mean 

Time 

of 

Transit. 


o.i8|Sept.  I 
0.18 


0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.20 

0.20 
0.20 
0.20 
0.20 
0.21 

0.21 
0.21 
0.21 
0.21 
a2i 

0.22 
0.22 
0.22 
0.22 
0.23 

0.23 
0.23 


Oct. 


2 

3 
4 
5 

6 

7 
8 

9 

10 

II 
12 
13 
14 

14 

15 
16 

17 
18 

19 

20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

30 
I 


h    m 
43.8 

43-4 
42.8 

42.1 

41. 1 

40.1 
38.8 

37.3 
35-6 
33-6 

31.4 
29.0 

26.3 

23-4 
20.1 

16.5 
12.6 
8.4 
3.8 
058.8 

053.5 
047.8 

041.9 

035-5 
028.9 

o  22.0 
o  14.9 
o  7.6 
o   0.2 

23  52.9 

23  45-6 

23  38.4 

23  3'-5 

23  249 
23  18.7 

23  13.0 

23  7-7 
23  30 
22  58.9 
22  55.4 

22  52.4 
22  50.1 
2248.3 
22  47.1 
22  46.3 

22  46.0 
22  46.2 


Apparent 

Right 
Ascension. 


h    m     8 
26  40.03 

30  12.06 

33  34.41 
36  46.66 

3948.34 

42  38.98 

45  1797 

47  44.72 
49  58.56 
51  58.75 

53  44.51 

55  15.08 
5629.53 

57  27.01 

58  6.63 

58  27.51 
58  28.83 

58  9-87 
57  30.02 

56  28.85 

55  6.23 
5322.33 
51  17.72 

48  53-44 

46  1 1. 12 

43  12.91 
40  1.74 
36  40.99 
33  14.75 
2947.56 

26  24.30 
23  10.15 
20  10. 1 1 

17  29.12 

15  11.64 

1321.65 
12  2.38 
II  16.30 
II    5.08 

11  29.59 

12  29.90 

14    5.43 

16  14.93 

18  56.72 
22    8.65 

25  48.31 
29  53.09 


Apparent 
Declination. 


Hor. 
Par. 


+1  49  17.9 

I  15  26.1 

04232.3 

+0  10  41.4 

— o  20    0.6 

-o  49  28.5 

I  17  35.2 

1  44  14.2 

2  9  18.0 

2  32  38.6 

-254    7.1 

31334.7 

3  30  51-0 

3  45  46.0 
358    8.2 

-4    745.8 

4  14  27.6 
4  18  0.5 
4  18  12.8 

4  M  53-5 

-4    753.0 

3  57  3-3 
34219.1 

3  23  38.9 
3    I    6.4 

-2  34  50.0 
2  5  5-9 
I  32  15-9 

0  56  49.4 
— o  19  22.9 

•fo  19  21.5 

05837.2 

1  37  36.1 

2  15  28.9 

2  51  27.2 

+3  24  47.6 

3  54  50.5 
421    3.3 

44259.5 

5  o  19.8 

+5  12  50.9 
5  20  27.4 
523  8.0 
5  20  56.9 
514    3.2 

+5    239.8 
4-4  47    1.8 


Semi- 
diam. 


9.2 

9.3 

9.4 
9.6 

9.8 

0.0 
0.1 

0.3 
0.4 

0.6 

0.9 
I.I 
1.4 
1.6 
1.8 

2.0 
2.2 

2.4 
2.6 

2.8 

3.0 

3.2 

3.4 

3.5 
3.6 

3.7 

3-7 
3.6 

3.6 

3.5 

3.4 
3.2 

3.0 
2.8 
2.6 

2.4 
2.1 

1.8 

1.5 
1.2 

0.8 
0.4 
0.1 
9.8 

9-5 

9.2 
9.0 


3.5 
3.5 
3.6 
3.6 
3.7 

3.8 

3.8 

3.9 

3.9 
4.0 

4.1 

4.2 
4.2 

4-3 
4-4 

4-5 
4.6 

4.6 

4.7 
4.8 

4.9 
5-0 
5.0 

5.1 
5.1 

5.2 

5.2 
5-2 
5.2 
5.2 

5.2 

5.1 
5.0 

5.0 

4.9 

4.7 
4.6 

4.5 
4.4 

4-3 

4.1 
4.0 

3.9 
3.8 

3.7 

3-5 
3-4 


Sid.T. 
of&D.I 

Pass. 

Mer. 


0.23 
0.23 
0.24 
0.24 
0.25 

0.26 
0.26 
0.26 
0.27 
0.27 

0.27 
0.27 
0.28 
0.28 
0.29 

0.30 
0.30 
0.31 
0.31 
0.32 

0.33 
0.33 
0-34 
0.34 
0.35 

0.35 
0.35 
0.35 
0.34 
0.34 

0.34 
0.34 
0-33 
0.33 
0.33 

0.32 
0.31 
0.30 
0.29 
a28 

0.27 
0.26 
0.25 
0.25 
0.24  ■ 

0.24 ; 
0.23 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Apparent 
Ascension. 

Sid.  T 

Mean 

Sid.T. 

Date. 

Time 

of 

Transit 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mar. 

h    m 

h    m     s 

0          #          H 

H 

s 

h    m 

h    m     8 

• 
0          f          M 

t* 

s 

Oct.    I 

22  46.2 

112953.09 

+  4  47    1.8 

9.0 

3.4 

0.23 

Nov.  16 

022.6 

16    4    2.33 

—22  10  41.0 

6.3 

2.4 

0.17 

2 

22  46.7 

113420.33 

4  27  26.5 

8.7 

3.3 

0.23 

17 

025.1 

16  10  29.96 

22  33  26.2 

6.3 

2.4 

0.17 

3 

22  47-5 

1139    7.38 

4    413.0 

8.5 

3.2 

0.22 

18 

027.6 

16  16  58.73 

2255     4.1 

6.4 

2.4 

0.18 

'4 

22  48.6 

II  44  11.62 

3  37  41.4 

8.3 

3-1 

0.22 

19 

030.2 

16  23  28.59 

23  15  33.0 

6.4 

2.4 

0.18 

5 

22  50.0 

"4930.55 

3    8  11.9 

8.1 

3.1 

0.21 

20 

0  32.8 

16  29  59.42 

23  34  51.6 

6.4 

2.4 

0.18 

6 

22  51.6 

II  55    1.91 

+  2  36   4.4 

7.9 

3.0 

0.20 

21 

035.4 

16  36  31.16 

-23  52  58.4 

6.5 

2.4 

0.18 

7 

22  53.3 

12    0  43.60 

2    138.5 

7.7 

3.0 

0.20 

22 

0  38.0 

1643    3.65 

24  951-7 

6.5 

2.5 

0.18 

8 

22  55.2 

12     633.78 

I  25  13.1 

7.5 

2.9 

0.19 

23 

0  40.6 

16  49  36.79 

24  25  30.5 

6.5 

2.5 

0.18 

9 

22  57.2 

12  12  30.73 

047    5-9 

7.4 

2.9 

0.18 

24 

043.2 

16  56  10.37 

243953.1 

6.6 

2.5 

0.18 

lO 

2259.3 

12  1833.12 

4-07  32.8 

7.3 

2.8 

0.18 

25 

045.8 

17    244.21 

24  52  58.2 

6.6 

2.5 

0.18 

II 

23      1.5 

12  24  39.69 

-033  ii.i 

7.2 

2.8 

0.18 

26 

048.4 

17    9  18.06 

-25  444.3 

6.7 

2.5 

0.18 

12 

23    3-7 

123049.41 

114  52.0 

7.1 

2.7 

0.18 

27 

051.0 

17  15  51.63 

25  15  IO.O 

6.7 

2.5 

0.19 

13 

23    5-9 

1237    1-47 

I  57  17.5 

7.0 

2.7 

0.17 

28 

053.6 

17  22  24.59 

25  24  14. 1 

6.8 

2.6 

0.19 

14 

23    8.2 

1243  15.10 

2  40  16.6 

6.9 

2.6 

0.17 

29 

0  56.2 

17  28  56.53 

25  31 55.3 

6.8 

2.6 

0.19 

15 

23 10.5 

12  49  29.78 

3  23  39.2 

6.8 

2.6 

0.17 

30 

058.7 

17  35  27.05 

25  38  12,7 

6.9 

2.6 

0.19 

i6 

23  12.8 

12  55  45.08 

-47  16.8 

6.7 

2.5 

0.17 

Dec.   I 

I     1.2 

17  41  55.62 

-2543    4-8 

7.0 

2.6 

0.20 

17 

23 15. 1 

13    2    0.65 

451    1.6 

6.6 

2.5 

0.17 

2 

I     3.7 

174821.68 

25  46  31. 1 

7.1 

2.7 

0.20 

i8 

23 17.4 

13    8  16.25 

53446.8 

6.5 

2.5 

0.16 

3 

I    6.1 

175444-58 

25  48  30.7 

7.2 

2.7 

0.21 

19 

23  19-7 

13  14  31.70 

6  18  26.1 

6.5 

2.5 

0.16 

4 

I    8.5 

18     I     3.59 

2549    3.4 

7-3 

2.8 

0.22 

20 

23  22.0 

13  2046.86 

7    I  54.1 

6.4 

2.5 

0.16 

5 

I  10.8 

18   7  17.83 

2548    8.8 

7.4 

2.8 

0.22 

21 

23  24.3 

1327    1.65 

-  7  45    6.2 

6.4 

2.5 

0.16 

6 

I  13.0 

18  13  26.37 

-25  45  47-2 

7.5 

2.8 

0.22 

22 

23  26.6 

133316.05 

8  27  58.0 

6.4 

2.4 

0.16 

7 

I  15.1 

18  1928.10 

2541  58.1 

7.6 

2.9 

a22 

23 

23  28.9 

133930.06 

9  10  25.6 

6.3 

2.4 

0.16 

8 

I  17.0 

1825  21.83 

25  36  43.6 

7.7 

2.9 

0.23 

24 

2331.2 

134543.71 

9  52  25.7 

6.3 

2.4 

0.16 

9 

I  18.8 

18  31    6.15 

2530   4-7 

7.9 

3.0 

0.23 

25 

23  33.5 

135157.06 

10  33  55.3 

6.2 

2.4 

0.16 

10 

I  20.4 

18  36  39.46 

2522    3.3 

8.1 

3.1 

0.23 

26 

23  35.7 

13  58  10.16 

-II  14  51.9 

6.2 

2.4 

0.16 

II 

I  21.8 

18  42   0.02 

—25  12  42.2 

8.3 

3.1 

0.23 

27 

23  37-9 

14    423.10 

II  55  13.0 

6.2 

2.4 

0.16 

12 

123.0 

1847    5.75 

25    2    4.6 

8.5 

3-2 

0.24 

28 

23  40.2 

14  10  35.96 

12  34  56.2 

6.1 

2.3 

0.16 

13 

123.9 

18  51  54.46 

24  50  15.0 

8.7 

3.2 

a  24 

29 

2342.5 

14  16  48.88 

13  13  59.5 

6.1 

2.3 

0.16 

14 

124.4 

18  56  23.70 

24  37  18.6 

8.9 

3-3 

0.25 

30 

23  44.8 

1423    1.92 

13  52  21.0 

6.1 

2.3 

0.16 

15 

I  24.6 

19   0  30.68 

24  23  21.7 

9.1 

3.4 

0.25 

31 

23  47.0 

14  29  15.20 

-14  29  59.1 

6.1 

2.3 

0.16 

16 

124.3 

19   4  12.36 

-24    8  31.9 

9.3 

3.5 

0.26 

Nov.  I 

2349.3 

14  35  28.81 

15   651.9 

6.1 

2.3 

0.16 

17 

I  23.6 

19   725-50 

23  52  57.2 

9.5 

3.6 

0.26 

2 

23  51.6 

14  41  42.85 

15  42  58.0 

6.1 

2.3 

0.16 

18 

I  22.3 

19  10  6.61 

23  36  .47.7 

9.8 

3.7 

0.27 

1 

3 

23  53.9 

144757.39 

16  18  15.7 

6.1 

2.3 

0.16 

19 

I  20.5 

19  12  12.08 

23  20  13.2 

10. 1 

3.8 

0.27 

4 

23  56.2 

14  54  12.60 

16  52  44.0 

6.1 

2.3 

0.16 

20 

I  18.0 

191338.34 

23    325.2 

10.4 

3.9 

0.28 

5 

23  58.5 

15    028.55 

—17  26  20.7 

6.1 

2.3 

0.16 

21 

I  14.8 

19  14  21.77 

-22  46  35. 1 

10.7 

4.0 

0.28 

7 

0    0.8 

15    645.29 

1759    5.2 

6.1 

2.3 

0.16 

22 

I  10.8 

19  14  19.33 

22  29  54.8 

II.O 

4.1 

0.29 

8 

0    3.2 

1513    2.91 

18  30  55.9 

6.1 

2.3 

0.16 

23 

I    6.0 

191328.49 

22  13  35.4 

11.3 

4-2 

0.30 

9 

0    5.6 

15  19  21.48 

19    I  51.4 

6.1 

2.3 

0.16 

24 

I    0.4 

19  II  47.80 

21  57  47-1 

11.6 

4.3 

0.31 

10 

0    8.0 

152541.09 

19  31  50.3 

6.1 

2.3 

0.16 

25 

0  54.0 

19  9  17.10 

21  42  38.8 

11.9 

4.5 

0.32 

II 

0  10.4 

1532    1.76 

-20   051.3 

6.1 

2.3 

0.16 

26 

046.8 

19    557.96 

—21  28  18.5 

12.2 

4.6 

0.33 

12 

0  12.8 

15  38  23.55 

20  28  53.2 

6.2 

2.3 

0.16 

27 

038.8 

19    153.95 

21  14  52.2 

12.4 

4.7 

0.34 

13 

0  15.2 

15  44  46.48 

20  55  54.6 

6.2 

2.3 

0.17 

28 

030.2 

18  57  10.79 

21    2  25.2 

12.6 

4.8 

0.34 

14 

0  17.6 

15  51  10.59 

21  21  53.7 

6.2 

2.4 

0.17 

29 

021.0 

18  51  56.25 

2051    2.2 

12.8 

4.9 

0.35 

15 

0  20.1 

15  57  35.87 

214649.7 

6.2 

2.4 

0.17 

30 

0  11.5 

18  46  19.85 

204047.5 

13-0 

4.9 

0.35 

16 

022.6 

16   4    2.33 

-22  10  41.0 

6.3 

2.4 

0.17 

31 

0    1.8 

18  40  32.23 

-20  31  45.9 

13.2 

5.0 

0.36 

17 

025.1 

16  10  29.96 

-22  33  26.2 

6.3 

2.4 

0.17 

31 

2352.1 

18  34  44-54 

-2024    3.4 

13-3 

5.0 

0.36 
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FOR  TRANSIT  AT  WASHINGTON. 

"1 

Date. 

Mean 

Time 

of 

Transit. 

h    m 

Apftarent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi* 
diam. 

Sid.T 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

Right 
Ascension. 

• 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 
of  S.D.I 

Pass. 

Mer. 

h    m     8 

0        r        M 

f 

s 

h    m 

h    m     s 

0      #  /  « 

ft 

8 

Jan.    o 

20  57-4 

153639.28 

—  16  41    19.8 

9.5 

9.2 

0.64 

Feb.  1 5 

21  49.1 

192949.55 

—21  14  13.6 

7.2 

6.9 

0.49' 

I 

20  58.2 

15  41  21.38 

16  5825.2 

9.4 

9.1 

0.64 

16 

21  50.4 

19  35     1.26 

21    6   6.1 

7.1 

6.9 

0.49 

2 

20  59.0 

1546    4.87 

17  15  I0.3 

9.3 

9.0 

0.63 

17 

21  51.6 

194012.47 

20  57  21.5 

7.1 

6.8 

0.48 

3 

20  59.8 

155049-74 

17  31  34.5 

9.2 

9.0 

0.63 

18 

21  52.8 

194523.15 

20  48    0.0 

7.0 

6.8 

0.48 

4 

21     0.6 

15  55  36.00 

17  47  36.9 

9.1 

8.9 

0.62 

19 

21  54.0 

19  50  33.26 

20  38    2.0 

7.0 

6.8 

0.48 

5 

21     1.5 

16    0  23.62 

-18    3  16.8 

9.1 

8.9 

0.62 

20 

21  55.2 

19  55  42.75 

—20  27  27.8 

7.0 

6.8 

0.48 

6 

21     2.4 

16    5  12.60 

18  i8  33.2 

9.0 

8.8 

0.62 

21 

21  56.4 

20   0  51.58 

20  16  17.7 

6.9 

6.8 

0.47 

7 

21    3-3 

16  10    2.91 

18  33  25.5 

8.9 

8.8 

0.62 

22 

21  57.6 

20    559.72 

20    4  32.1 

6.9 

6.7 

0.47 

8 

21    4.2 

16  14  54-53 

18  47  52.8 

8.9 

8.7 

0.61 

23 

21  58.8 

20  II    7.13 

19  52  II. 4 

6.8 

6.7 

0.47 

9 

21    5.1 

16  19  47.45 

19    154.3 

8.8 

8.7 

0.61 

24 

22     0.0 

20  16  13.77 

19  39  16.0 

6.8 

6.7 

0.47 

lO 

21    6.1 

16  24  41.63 

-19  15  29.4 

8.8 

8.6 

0.60 

25 

22     I.I 

20  21  19.62 

-192546.3 

6.8 

6.7 

0.47 

II 

21    7.1 

16  29  37.05 

192837.3 

8-7 

8.6 

0.60 

26 

22     2.3 

20  26  24.65 

19  II  42.8 

6.8 

6.6 

0.46 

12 

21     8.1 

16  34  33.69 

19  41  17.4 

8.7 

8.5 

0.60 

27 

22     3.4 

20  31  28.86 

1857    5.9 

6.7 

6.6 

0.46 

13 

21     9.1 

16  39  31.50 

19  53  28.8 

8.6 

8.5 

0.59 

28 

22     4.5 

20  36  32.20 

18  41  56.2 

6.7 

6.5 

0.46 

14 

21  IO.I 

16  44  30.46 

20    5  10.9 

8-5 

8.4 

0.59 

29 

22     5.6 

20  41  34*66 

18  26  14.2 

6.7 

6.5 

0.46 

15 

21  II.2 

164930.54 

—20  16  23.1 

8.5 

8.3 

0.58 

Mar.  I 

22     6.7 

2046  36.22 

— 18  10   0.4 

6.7 

6.5 

0.45 

i6 

21  12.2 

165431.70 

20  27    4.6 

8.4 

8.3 

0.58 

2 

22     7,7 

20  51  36.89 

17  53  15.2 

6.6 

6.4 

0.45 

17 

21  13-3 

16  59  33-89 

20  37  14.9 

8.4 

8.2 

0.58 

3 

22     8.8 

20  56  36.63 

17  35  59-4 

6.6 

6.4 

0.45 

i8 

21  14.4 

17    437-08 

20  46  53.4 

8.4 

8.2 

0.57 

4 

22     9.8 

21    I  35.44 

17  18  13.3 

6.5 

6-3 

0.44; 

19 

21  15.5 

17    941-24 

20  55  59.4 

8-3 

8.1 

0.57 

5 

22  10.8 

21    633.31 

16  59  57-7 

6.5 

6.3 

0.44 

20 

21  16.6 

171446.33 

-21    432.3 

8.3 

8.0 

0.57 

6 

22  II.8 

21  II  30.22 

-16  41  13.1 

6.5 

6.3 

0.44  1 

21 

21  17.8 

17  19  52.29 

21  12  31.9 

8-3 

8.0 

0.57 

7 

22  12.8 

21  1626.18 

1622    0.1 

6.5 

6.3 

0.44 

22 

21  18.9 

17  24  59.08 

21  19  57.4 

8.2 

7.9 

0.56 

8 

22  13.8 

21  21  21.17 

16    2  19.3 

6.4 

6.2 

0.43 

23 

21  20.1 

17  30   6.69 

21  2648.7 

8.2 

7.9 

0.56 

9 

22  14.8 

21  26  15.19 

154211-4 

6.4 

6.2 

0.43 

24 

21  21.3 

173515.03 

21  33    4-9 

8.1 

7-8 

0.55 

10 

22  15.7 

21  31    8.25 

15  21  37.1 

6.4 

6.2 

0.43 

25 

21  22.5 

174024.10 

-21  38  45.7 

8.0 

7.8 

0.55 

II 

22  16.6 

21  36    0.33 

-15    036.9 

6.4 

6.2 

0.43  1 

26 

21  23-7 

17  45  33.82 

21  43  50.7 

8.0 

7-7 

0.55 

12 

22  17.5 

21  40  51.44 

14  39  1 1.5 

6.4 

6.1 

0.42 

27 

21  24.9 

17  5044.16 

21  48  19.6 

7-9 

7.7 

0.54 

13 

22  18.4 

214541.58 

14  17  21.6 

6.3 

6.1 

0.42 

28 

21  26.2 

17  55  55.06 

21  52  12.0 

7.9 

7.6 

0.54 

14 

22  19.3 

21  50  30.76 

1355    7.9 

6.3 

6.1 

0.42 

29 

21  27.5 

18    I    6.48 

21  55  27.4 

7.8 

7.6 

0.54 

15 

22  20.1 

21  55  18.99 

13323X.1 

6.3 

6.1 

0.42 

30 

21  28.7 

18    618.37 

-21  58     5.7 

7.8 

7.5 

0.54 

i6 

22  21.0 

22    0    6«26 

-13    931-8 

6.3 

6.1 

0.42 

31 

21  30.0 

18  1 1  30.67 

22     0     6.8 

7.8 

7-4 

0.53 

17 

22  21. 8 

22    4  52.61 

12  46  10.8 

6.3 

6.1 

0.41   ' 

Feb.  I 

21  31.2 

181643.35 

22     I  30.3 

7-7 

7.4 

0.53 

18  22  22.6 

22    9  38.04 

12  22  28.6 

6.2 

6.0 

0.41    ■ 

2 

21  32.5 

18  21  56.36 

22     2  16.0 

7-7 

7.4 

0.53 

19  22  23.4 

22  14  22.55 

1 1  58  26. 1 

6.2 

6.0 

0.41   1 

3 

21  33-8 

18  27    9.64 

22     2  23.7 

7.6 

7.3 

0.52 

20  22  24.2 

22  19    6.16 

II  34    3.8 

6.2 

6.0 

0.41    . 

4 

21  35.0 

183223.13 

-22     I  53.3 

7.6 

7-3 

0.52 

21 

22  24.9 

22  2348.91 

-II    922.4 

6.2 

6.0 

0.41 

5 

21  36.3 

18  37  36.78 

22     0  44.6 

7.6 

7-3 

0.52 

22 

22  25.7 

22  28  30.81 

10  44  22.8 

6.2 

6.0 

0.41   ' 

6 

21  37.6 

18  42  50.52 

21  58  57.6 

7-5 

7.2 

0.51 

23 

22  26.4 

22  33  11.89 

10  19    5.5 

6.1 

5.9 

0.40 

7 

1 

21  38.9 

1848    4.31 

21  56  32.2 

7.5 

7.2  0.51 

24 

22  27.2    22  37  52.16 

95331.2 

6.1 

5-9 

0.40  ' 

8 

21  40.2 

18  53  iS.og 

215328.5 

7-4 

7.1   0.51 

25 

22  27.9   22  42  31.63 

9  27  40.7 

6.1 

5-9 

0.40 

9 

21  41.5 

18  58  31-79 

—21  49  46.4 

7-4 

7.1 

0.51 

2()    22  28.6 

2247  10.35 

-  9    I  34-5 

6.1 

5.9 

0.40 

10 

21  42.8 

19    345.39 

21  45  26.0 

7.4 

7-1 

0.50 

27    2229.3 

225148.35 

83513-4 

6.1 

5-9 

0-39 

II 

21  44.1 

19    858.79 

21  40  27.4 

7.3 

7.0 

0.50 

28    22  30.0,  22  56  25.()^> 

8    838.1 

6.0 

5.8|  0.39   1 

12 

21  45.4 

191411.97 

21  3450.7 

7.3 

7.0 

0.50 

29 

22  30.7 

23    1    2.31 

74149-3 

6.0 

5.S 

0.39, 

13 

21  46.6 

19  19  24.86 

21  28  36.1 

7.2 

6.() 

0.49 

3" 

22  31.4 

23    5  3«.32 

7  14  47-f' 

6.0 

5.8 

0.39 

14 

21  47.9 

19  24  37-40 

-212143.7 

7-2 

6.1) 

0.49 

31 

i2.  32.1 

23  1013.75 

-  6  47  33.8 

6.0 

5-8 

0.39 

15 

2 1  49. 1 

192949-55 

-21  14  13.6 

7.2 

6.1J 

0.49 

AjT.     1 

22  32.7 

23  14  48.O1 

-620    8.5 

6.0 

5.8 

0.38 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RiKht 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

n 

Sid.  T. 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
,      Right 
Ascension. 

h    m     s 

h    m 

h    m     s 

q     >      >» 

s 

h-  m 

Apr.   i|  22  32.7 

23  1448.61 

—  6  20    8.5 

6.0 

5.8 

0.38 

Mayi7 

23     2.2 

2  45  47.52 

2 

22  33.3 

23  19  22.95 

5  52  32.2 

6.0 

5.8 

0.38 

18  23   3.0 

2  50  36.44 

3 

22  33.9 

23  23  56.79 

5  24  45.8 

5.9 

5.7 

0.38 

19 

23    3-9 

2  55  26.41 

4 

22  34.5 

23  28  30.18 

4  56  50.0 

5.9 

5.7 

0.38 

20 

23    4.8 

3    017.44 

5|  22  35.1 

1 

2333    3.14 

42845.5 

5-9 

5-7 

0.38 

21 

23    5.7 

3    5    9.53 

6 

22  35.7 

23  37  35.70 

-40  32.9 

5.9 

5.7 

0.38 

22 

23    6.6     3  10    2.70 

7 

22  36.3 

2342    7.91 

3  32  13.0 

5.8 

5.6 

0.37 

23 

23    7.6J    31456.96 

8 

22  36.9 

23  46  39.80 

3    346.4 

5.8 

5.6 

0.37 

24 

23    8.6 

3  19  52.32 

9|  22  37-5 

23  51  II. 41 

2  35  13-9 

5.8 

5.6 

0.37 

25 

23    9.6 

3  24  48.80 

10  22  38.1 

23  55  42.77 

2    6  36. 1 

5.8 

5.6 

0.37 

26 

23  10.6 

32946.41 

II  22  38.6 

0    0  13.92 

-  I  37  53-7 

5.8 

5.5 

0.37 

27 

23  11.6 

33445.14 

12  22  39.2 

0   4  44.88 

I    9    7.4 

5-7 

5.5 

0.37 

28 

23  12.7 

3  39  45.00 

13 

2239.7 

0    9  15.70 

0  40  18.0 

5.7 

5.5 

0.37 

29 

23  13.8 

3  44  45.99 

14 

22  40.3 

013  46.42'—  0  II  26.2 

5.7 

5.5 

0.36 

30 

23  14.9 

34948.11 

15 

22  40.9 

0  18  17.07+  0  17  27.5 

5.7 

5.5 

0.36 

31 

23  16.0 

35451.35 

16 

22  41.4 

0  22  47.70 

+  0  46  22.2 

5.7 

5.5 

0.36 

June  I 

23  17.1 

3  59  55.70 

17 

22  42.0 

0  27  18.33 

I  1517-3 

5.6 

5-5 

0.36 

2 

2318.2     4    5    1. 15 

18 

22  42.6 

0  31  49.01 

I  44  12.2 

5.6 

5.5 

0.36 

3 

23  19.4     4  10    7.70 

19 

22  43.2 

0  36  19.76 

2  13    6.1 

5.6 

5.5 

0.36 

4 

2320.61    41515.32 

20'  22  43.7 

0  40  50.62 

2  41  58.3 

5-6 

5.4 

0.36 

5 

23  21.8 

4  20  24.00 

212244.3 

0  45  21.64 

+  3  10  47.9 

5.6 

5.4 

0.36 

6 

23  23.0 

4  25  33.72 

22 

2244.8 

0  49  52.84 

33934.5 

5.6 

5.4 

0.36 

7 

23  24.2 

4  30  44.44 

23 

22  45.4 

0  54  24.27 

4   817.2 

5.6 

5.4 

0.36 

8 

23  25.4 

43556.15 

24 

22  46.0 

0  58  55.98 

43655.5 

5.6 

5.4 

0.36 

9 

23  26.7 

441    8.82 

25!  22  46.6 

I    3  28.01 

5    528.7 

5.6 

5.4 

0.36 

10 

23  28.0 

4  46  22.41 

26  22  47.2 

I    8    0.404-  5  3356-1 

5.6 

5.4 

0.36 

II 

23  29.3 

45136.89 

27  2247.8 

I  12  33.19 

6    2  17.0 

5.5 

5.3 

0.36 

12 

23  30.6 

45652.24 

28  22  48.4 

I  17    6.42 

6  30  30.8 

5-5 

5.3 

0.36 

13 

2331.9 

5    2    8.38 

29 

22  49.0 

I  21  40.14 

6  58  36.7 

5-5 

5.3  0.36 

14 

23  33.3 

5    725.30 

30 

22  49.6 

I  26  14.36      7  26  34.0 

5.5 

5.3  0.36 

15 

23  34.6 

5  12  42.93 

May  I 

22  50.3 

I  3049.12,+   7  54  22.1 

5.5 

5.3 

0.36 

16 

23  36.0 

5  18    1.25 

2 

22  50.9 

I  35  24.47 

8  22    0.2 

5.4 

5.3 

0.36 

17 

23  37.4 

5  23  20.20 

3 

22  51.6 

I  40   0.44 

84927.5 

5.4 

5.3 

0.36 

18 

23  38.7 

5  28  39.72 

4 

22  52.2 

I  44  37.08 

91643.5 

5.4 

5.3 

0.36 

19 

2340.1 

5  33  59.77 

5 

22  52.9 

I  49  14.41 

9  43  47.4 

5-4 

5.2 

0.35 

20 

2341.5 

53920.30 

6 

22  53.6 

I  53  52.48 

+10  10  38.5 

5.4 

5.2 

0.35 

21 

23  42.9 

5  44  41-27 

7 

22  54-3 

I  58  31.31 

10  37  16.0 

5.4 

5-2 

0.35 

22 

2344.3 

5  50    2.62 

8 

22  55.0 

2    310.95 

II    339.2 

5.4 

5.2 

0-35 

23 

23  45.7 

5  55  24.29 

9 

22  55.8 

2    751-40 

II  2947.4 

5.4 

5.2 

0.35 

24 

23  47.2 

6   046.23 

10 

22  56.5 

2  12  32.68 

II  5540.0 

5.4 

5.2 

0.35 

25 

23  48.6 

6   6   8.37 

II 

22  57.3 

2  17  14.84 

+12  21  16.2 

5.4 

5.2 

0.35 

26 

23  50.0 

6  II  30.67 

12 

22  58.0 

2  21  57.90 

12  46  35.1 

5.3 

5.2 

0.35 

27 

2351.5 

6  16  53.08 

13 

22  58.8 

2  26  41.89 

13  II  36.2 

5.3 

5-2 

0.35 

28 

23  52.9 

622  15.53 

14 

22  59.6 

2  31  26.82 

13  36  18.7 

5-3 

5.2 

0.35 

29 

23  54.4 

6  27  37.98 

15 

23     0.4 

2  36  12.72 

14    041.8 

5.3 

5.1 

0.35 

30 

23  55.8 

633    0.36 

16 

23     1-3 

2  40  59.62 

+14  24  44.8 

5-3 

5.1 

0.35 

July    I 

23  57.2 

6  38  22.64 

17 

23     2.2 

2  45  47.52 

+144827.0 

5.3 

5.1 

0.35 

2 

23  58.6 

6  43  44.74 

Apparent 
Declination. 


+14 

15 

15 

15 
16 

■16 

17 
17 

17 

18 

+18 
18 

19 
19 
19 

+19 
2P 
20 
20 
20 

+21 
21 
21 
21 
22 

+22 
22 
22 
22 
22 

+23 

23 
23 
23 
23 

+23 

23 
23 
23 
23 

+23 
23 
23 
23 
23 

+23 
+23 


Hor.  Semi- 
Par,  diam. 


48  27.0 

1147.5 
34  45.8 
5721.1 
19  32.6 

41  19.7 
2  41.6 

23  37.6 

44    7.0 
4    9.2 

23  43-4 

42  49.0 

I  25.2 

1931.3 

37  6.7 

54  10.9 
1043.2 

26  42.8 

42  9.1 
57    1.6 

II  19.6 

25  2.5 

38  9.9 
5041.0 

235.4 

13  52.5 

24  31.8 

34  33.0 

43  55.5 
52  38.9 

o  42.8 
8    6.7 

14  50.4 

2053.5 

26  15.7 

30  56.7 
34  56.3 

38  14.2 
4050.3 

42  44-5 

43  56.5 

44  26.4 

44  13.9 

4319.1 
41  42.0 

39  22.6 
3621.0 


5.3 
5.3 
5.3 
5.3 
5.3 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5-2 
5.2 


5. 
5. 
5. 
5. 

5. 
5. 
5- 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 
5. 
5. 
5. 

5. 
5. 


5.1 

0.35 

5.1 

0.35 

5.1 

0.35 

5.0 

0.35 

5.0 

0.35 

5.0 

0.35 

5.0 

0.35 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5.C 

0.36 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5.0 

0.36 

5-0 

0.36 

5.0 

0,36 

5.0 

0.36 

5.0 

0.36 

5-0 

0.36 

4.9 

0.36 

4.9 

0.36 

4.9 

0.36 

4.9 

0.36 

4.9 

0.36 

4.9 

0.36 

4-9 

0.36 

4.9 

0.36 

4.9 

0.36 

4.9 

0.36 

4-9 

0.36 

4-9 

0.36 

4.9 

0.36 

4-9 

0.3^ 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

M 

Sid.T. 

ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

Right 
Ascension. 

Apparent 
Decunation. 

0     f      f 

Hor. 
Par. 

Seml- 
diam. 

•f 

Sid.T. 

ofaD. 

Pass. 

Mer. 

h    m 

h    m     8 

e       »       »» 

s 

h    m 

h    m     8 

— 1 

1 
s       1 

July  I 

23  57-2 

6  38  22.64 

+23  39  22.6 

5.1 

4-9 

0.36 

Aug.i6 

0  48.0 

102645.13 

4-1 1  17  27.0 

5.2 

5-1,  0.35' 

2 

23  58.6 

6  43  44.74 

23  36  21.0 

5.1 

4.9 

0.36 

17 

048.7 

10  31  25.99 

10  50  10.6 

5.2 

5-1   0.35, 

4 

0    0.0 

6  49    6.60 

23  32  37-3 

5.1 

4-9 

0.36 

18 

049.4 

1036    5.96 

10  22  36.8 

5.2 

5-1    0.35 

5 

0    1.4 

6  54  28.16 

2328  11.5 

5.1 

4.9 

0.36 

19 

0  50.1 

10  40  45.07 

9  54  46.4 

5-2 

5-1   0.35 

6 

0    2.8 

65949.37 

2323    3.8 

5.x 

4-9 

0.36 

20 

0  50.8 

104523.34 

9  26  40.2 

5-2 

5.1 

0.35 

7 

0    4.2 

7    510.17 

4-23  17  14.4 

5.1 

4-9 

0.36 

21 

051.5 

10  50    0.81 

4-  8  58  18.8 

5-2 

5-1 

0.35 

8 

0    5.6 

7  10  30.52 

23  10  43.4 

5.1 

4-9 

0.36 

22 

0  52.2 

105437-52 

8  29  43.0 

5-3 

5-1 

0.35 

9 

0    7.0 

71550-36 

23    331.3 

5-1 

4-9 

0.36 

23 

052.9 

105913.50 

8    053.6 

5-3 

5-1 

0.35 

lO 

0    8.4 

721    9.64 

22  55  38.2 

5.1 

4-9 

0.36 

24 

053.6 

II     348.78 

7  31  51.2 

5.3 

5.1 

0.35 

II 

0    9.7 

7  26  28. 30 

2247    4.4 

5-1 

4.9 

0.36 

25 

054.2 

11    823.41 

7    236.5 

5.3 

5-1 

0.35 

12 

0  II. I 

7  31  46.31 

+22  37  50.3 

5-1 

4.9 

0.36 

26 

054.8 

II  12  57.42 

4-  6  33  10.3 

5-3 

5-1 

0.351 

13 

0  12.4 

7  37    3-6i 

22  27  56.2 

5.1 

4-9 

0.35 

27 

055.4 

II  1730.85 

6    333.4 

5.3 

5-1 

0.35, 

H 

OI3-7 

74220.15 

22  17  22.4 

5-1 

4.9 

0.35 

28 

056.0 

II  22     3.74 

5  33  46.2 

5.3 

5-2 

0.35  1 

15 

0  15.0 

74735.88 

22    6    9,5 

5.1 

4.9 

0.35 

29 

056.6 

II  26  36.14 

5    349.7 

5.3 

5.2 

0.35, 

i6 

0  16.3 

7  52  50.77 

21  54  17.6 

5.1 

4-9 

0.35 

30 

057.2 

II  31     8.09 

4  33  44.6 

5.3 

5.2 

0.35 

17 

0  17.6 

758    4-77 

4-21  41  47.4 

5.1 

4.9 

0.35 

31 

057.8 

II  3539.62 

4-  4    331.6 

5.3 

5-2 

0.35 

i8 

0  18.9 

8    3  17.84 

21  28  39.2 

5-1 

4.9  0.35 

Sept.   I 

058.3 

II  40  10.77 

33311.5 

5-3 

5.2 

0.35 

19 

020.1 

8    829.95 

21  14  53.7 

5-1 

4.9  0.35 

2 

058.9 

II  44  41.60 

3    244.8 

5.4 

5.2  0.35 

20 

021.4 

8  1341.07 

21    031.4 

5.1 

4.9 

0.35 

3 

059.5 

II  49  12.14 

232  12.3 

5.4 

5.2  0.35 

21 

022.6 

8  18  51.17 

20  45  32.7 

5-1 

4.9 

0.35 

4 

I    0.0 

115342.43 

2    I  34.8 

5.4 

5-2 

0.35 

22 

023.9 

8  24    0.24 

4-202958.3 

5-1 

4.9 

0.35 

5 

I    0.6 

II  58  12.51 

+  I  30  52.9 

5.4 

5.2 

0.35 

23 

025.1 

829    8.23 

20  13  48.5 

5-1 

5.0 

0.35 

6 

I     l.i 

12    *2  42.42 

I    0    7.3 

5.4 

5-2   0.35 

24 

026.3 

83415-14 

1957    4.0 

5-1 

5.0 

0.35 

7 

I    1.6 

12     7  12.234-   029  18.9 

5.4 

5-3  0.35 

25 

027.4 

8  39  20.95 

19  39  45.5 

5-1 

5.0 

0.35 

8 

I    2.2 

12  II  41.97—   0     I  31.7 

5.4 

5-3  0.35 

26 

028.5 

8  44  25.65 

19  21  53.5 

5.1 

5.0 

0.35 

9 

I    2.7 

12  16  11.67 

0  32  23.8 

5.4 

5.3 

0.35 

j 

27 

029.6 

8  49  29.22 

4-19    3  28.6 

5.1 

5.0 

0.35 

10 

I    3.3 

12  2041.37 

—  13  16.5 

5.4 

5.3 

0.35 

28 

030.7 

8  54  31.66 

18  44  31.6 

5-1 

5.0 

0.35 

II 

I    3.9 

12  25  II. 12 

I  34    9.0 

5-5 

5-3 

0.36 

29 

031.8 

8  59  32.96 

18  25    3.0 

5.1 

5.0 

0.35 

12 

I    4.4 

12  2940.96 

2    5    0.9 

5.5 

5.3 

0.36 

30 

0  32.8 

9    433.10 

18    5    3.4 

5.1 

5,0 

0.35 

13 

I    5.0 

12  34  10.92 

23551.3 

5-5 

5-3  0.36 

31 

033.9 

9    932.09 

174433.5 

5-1 

5.0 

0.35 

14 

I    5.5 

12  38  41.04 

3    639.5 

5-5 

5.3  0.36 

Aug.  I 

034-9 

9  14  29.93 

+17  23  34.0 

5-1 

5.0 

0.35 

15 

I    6.1 

12  43  11.36 

-  3  37  24.7 

5.5 

5-3 

0.36 

2 

035.9 

9  19  26.62 

17    2    5.4 

5.1 

5.0 

0.35 

16 

I    6.7 

124741.92 

4    8    6.1 

5.5 

5.4  0.36 

1 

3 

036.9 

924  22.18 

16  40    8.6 

5.1 

5.0 

0.35 

17 

I    7.2 

12  52  12.76 

4  38  43.0 

5.5 

5.4  0.36  1 

1                     1 

4 

037.8 

9  29  16.59 

16  17  44.3 

5.1 

5.0 

0.35 

18 

I    7.8 

125643.94 

5    914.7 

5.6 

5.4  0.36  1 

5 

038.8 

9  34    9.87 

15  54  53-3 

5.1 

5.0 

0.35 

19 

I    8.4 

13     I  15.50 

5  39  40.4 

5.6 

5.4  0.36 

] 

6 

039.7 

9  39    2.03 

+15  31  36.3 

5.1 

5.0 

0.35 

20 

I    9.0 

13    5  47-49 

-69  59.4 

5.6 

5-5  0.36 

7 

040.6 

9  43  53-09 

15    753.9 

5.2 

5.0 

0.35 

21 

I    9.6 

13  10  19.95 

640  II. 2 

5.6 

5.5I  0.37! 

8 

■  041.5 

9  48  43.05 

14  43  46.7 

5-2 

5.0 

0.35 

22 

I  10.2 

131452.90 

7  10  14.9 

5.6 

5.5  0.37 

9 

042.4 

9  53  31.93 

14  19  15.5 

5-2 

5.0 

0.35 

23 

I  10.8 

131926.39 

740    9.6 

5.6 

5-5  0.37  , 

10 

043.2 

9  58  19-74 

13  54  21.0 

5-2 

5.0 

0.35 

24 

I  II. 4 

1324    0.47 

8    954.5 

5.6 

5.5  0.37 

11 

044.1 

10    3    6.49 

4-1329    3.9 

5.2 

5.0 

0.35 

25 

I  12.0 

132835.16 

-  8  39  29.0 

5.7 

5-5  0.37 

12 

044.9 

10    7  52.21 

13    325.0 

5-2 

5.0 

0.35 

26 

I  12.7 

13  33  10.50 

9    852.4 

5-7 

5-5  0.37 

13 

045.7 

10  12  36.91 

12  37  25.0 

5-2 

5.1 

0.35 

27 

I  13.3 

133746.55 

938    3.9 

5-7 

5.5 

0.37 

M 

046.5 

10  17  20.62 

12  II    4.9 

5-2 

5.1 

0.35 

28 

I  14.0 

134223.35 

10    7    2.8 

5.7 

5-5 

0.37 

15 

047-3 

1022    3.35 

"44253 

5-2 

5.1 

0.35 

29 

I  14.7 

1347    0.95 

10  35  48.3 

5-7 

5.5 

0.37 

16 

048.0 

102645.13 

4-11  1727.0 

5-2 

5.1 

0.35 

30 

I  15.4 

13  51  39.39 

-II    4  19.7 

5-7 

5-5 

0.371 

17 

048.7 

10  31  25.99 

4-10  50  10.6 

5-2 

5.1   0.35 

Oct.    I 

I  16. 1 

13  56  18.67 

-II  32  36.^ 

5-7 

5.6 

0.37 

VENUS,  1904. 
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I 

FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 
ofS.D. 

Pass. 

Mar. 

h    m 

h    m     s 

0     1     It 

n 

s 

h    m 

h    m     s 

0     >     » 

n 

s 

Oct.    I 

I  16. 1 

13  56  18.67 

-II  32  36.2 

5.7 

5.6 

0.37 

Nov.  16 

2    8.0 

174947.34 

-25   5   6.7 

6.7 

6.6 

0.48 

2 

n6.8 

14    0  58.84 

12     037.1 

5.7 

5.6 

0.37 

17 

2     9.5 

175511.55 

25    8    0.5 

6.8 

6.6 

0.48 

3 

I  17.6 

14    539.94 

12  28  21.4 

5.7 

5.6 

0.38 

18 

2  10.9 

18    035.85 

2510   9.5 

6.8 

6.7 

0.49 

4 

I  18.3 

14  10  22.00 

12  55  48.4 

5-7 

5.6 

0.38 

19 

2  12.4 

18   6   ai6 

25  11  33.6 

6.9 

6.7 

0.49 

5 

I  19.1 

14  15    5.07 

132257.5 

5.8 

5.6 

0.38 

20 

213.9 

18  II  24.41 

25  12  12.6 

6.9 

6.7 

0.49 

6 

I  19.9 

14  1949.15 

-134947.7 

5.8 

5.7 

0.38 

21 

215.4 

181648.55 

—25  12    6.6 

6.9 

6.7 

0.49 

7 

1  20.7 

14  24  34.29 

14  16  l8.2 

5.8 

5.7 

0.38 

22 

216.8 

18  22  12.50 

25  11  15-4 

6.9 

6.7 

0.49 

8 

I  21.5 

14  29  20.49 

14  42  28.5 

5.8 

5.7 

0.38 

23 

218.3 

18  27  36.19 

25    939.0 

7.0 

6.8 

0.50 

9 

I  22.3 

1434    7.78 

15     817.7 

5.9 

5.7 

0.39 

24 

219.7 

18  32  59.54 

25    717.5 

7.0 

6.8 

0.50 

lO 

I  23.2 

14  38  56.18 

I5  33  45-0 

5.9 

5.7 

0.39 

25 

2  2I.I 

18  38  22.49 

25    4 II. I 

7.0 

6.8 

0.50 

II 

I  24.1 

144345.71 

-15  58  49.6 

5.9 

5.7 

0.39 

26 

2  22.6 

18  43  44.98 

-25    0  19.9 

7.0 

6.8 

0.50 

12 

I  25.0 

14  48  36.39 

16  23  30.7 

5.9 

5.8 

0.39 

27 

2  24.0 

18  49   6.94 

24  55  44.4 

7.1 

6.9 

0.50 

13 

125.9 

14  53  28.23 

164747.3 

5.9 

5.8 

0.40 

28 

225.4 

18  54  28.29 

24  50  24.5 

7-1 

6.9 

0.51 

14 

I  26.9 

14  58  21.25 

17  II  38.7 

6.0 

5.8 

0.40 

29 

226.8 

18  59  48.98 

24  44  20.6 

7.2 

7.0 

0.51 

15 

I  27.8 

15    315.46 

1735    4-1 

6.0 

5.8 

0.40 

30 

2  28.2 

19    5    8.94 

24  37  32.9 

7.2 

7.0 

0.51 

i6 

I  28.8  15    8  10.86 

-17  58    2.8 

6.0 

5.8 

0.41 

Dec.   1 

2  29.6 

19  10  28.11 

-2430    1.7 

7.2 

7.0 

0.51 

17 

129.8  15  13    7.46 

18  20  34.0 

6.0 

5.8 

0.41 

2 

230.9 

191546.44 

2421  47.2 

7.3 

7-1 

0.51 

i8 

I  30.8  15  18    5.28 

18  42  36.9 

6.0 

5.8 

0.41 

3 

232.3 

19  21    3.86 

24  12  49.9 

7.3 

7.1 

0.52 

19 

1  31.9 

1523    4.32 

19   4  10.8 

6.0 

5.9 

0.41 

4 

233.6 

192620.34 

24    3 10. 1 

7.4 

7.2 

0.52 

20 

132.9 

1528    4.58 

19  25  14.9 

6.1 

5.9 

0.41 

5 

234.9 

19  31  35.80 

23  52  48.5 

7.4 

7.2 

0.52 

21 

I  34.0 

1533    6.07 

-19  45  48.6 

6.1 

5.9 

0.42 

6 

2  36.2 

193650.17 

-23  41  45,4 

7.4 

7.2 

0.52 

22 

1  35-1 

1538    8.76 

20    5  50.9 

6.1 

5.9 

0.42 

7 

237.5 

1942    3-39 

2330    1.3 

7.5 

7-3 

0.52 

23 

136.2 

1543  12.66 

2025  21.0 

6.1 

5.9 

0.42 

8 

238.7 

194715.42 

23  J7  36.8 

7.5 

7.3 

0.53 

24 

137.4 

15  48  17.76 

2044  18.3 

6.1 

6.0 

0.42 

9 

2  40.0 

19  52  26.20 

23    432.4 

7.6 

7.4 

0.53 

25 

138.5 

15  53  24.04 

21    2  42.0 

6.2 

6.0 

0.43 

lO 

241.2 

19  57  35.70 

22  50  48.6 

7.6 

7.4 

0.53 

26 

139.7 

15  58  31.50 

-21  20  31.4 

6.2 

6.0 

0.43 

II 

242.4 

20    243.87 

—22  36  26. 1 

7.6 

7.4 

0.53 

27 

I4a9 

16    340.13 

21  37  45.9 

6.2 

6.1 

0.43 

12 

243.6 

20   7  50.66 

22  21  25.5 

7-7 

7.5 

0.53 

28 

I  42.1 

16    8  49.92 

21  54  24.9 

6.2 

6.1 

0.44 

13 

244.7 

20  12  56.04 

22    547.3 

7.7 

7.5 

0-54: 

29 

143.4 

16  14    0.84 

22  10  27.6 

6.2 

6.1 

0.44 

14 

245.8 

20  17  59.97 

21  4932.2 

7.8 

7.6 

0.54 

30 

144.6 

16  19  12.85 

22  25  53.4 

6.3 

6.2 

0.44 

15 

246.9 

20  23    2.42 

21  3241.0 

7.8 

7.6 

J.  54 

31 

145.9 

16  24  25.94 

-22  40  41.8 

6.3 

6.2 

0.45 

16 

247.9 

2028    3.35 

-21  15  14.3 

7.8 

7.6 

0.54 

Nov.   I 

147.2 

16  29  40.08 

22  54  51.9 

6.3 

6.3 

0.45 

17 

249.0 

2033    2.73 

20  57  12.8 

7.9 

7.7 

0.54 

2 

148.5 

16  34  55.24 

23    823.2 

6.3 

6.3 

0.45 

18 

2  50.0 

2038    0.54 

203837.3 

7.9 

7.7 

0.55 

3 

I  49.8 

1640  11.38 

2321  15.1 

6.4 

6.3 

0.45 

19 

2  51.0 

20  42  56.75 

20  19  28.6 

8.0 

7.8 

0.55 

4 

I  51.2 

16  45  28.46 

23  33  27.0 

6.4 

6.3 

0.46 

20 

2  52.0 

204751.34 

19  59  47.4 

8.0 

7.8 

0.55 

5 

152.5 

16  50  46.43 

-23  44  58.5 

6.4 

6.3 

0.46 

21 

252.9 

20  52  44.32 

-19  39  34.2 

8.1 

7.8 

0.55 

6 

153-9 

1656    5.24 

235549.1 

6.5 

6.3 

0.46 

22 

253.8 

20  57  35.66 

19  18  49.7 

8.1 

7.9 

0,55 

7 

155.3 

17    I  24.85 

24    558.2 

6.5 

6.3 

0.46 

23 

254.7 

21    2  25.36 

18  57  35.0 

8.2 

7.9 

0.56 

8 

156.7 

17    6  45.20 

24  15  25.3 

6.5 

6.4 

0.47 

24 

255.6 

21    7  13.40 

18  35  50.8 

8.2 

8.0 

0.56 

9 

I  58.1 

17  12    6.24 

2424  10. 1 

6.6 

6.4 

0.47 

25 

256.4 

21 II  59.79 

18  13  37.8 

8.3 

8.0 

0.56 

10 

159.5 

17  17  27.90 

—24  32  12. 1 

6.6 

6.4 

0.47 

26 

257.2 

21  16  44.52 

—17  50  56.8 

8.3 

8.1 

0.57 

11 

2    0.9 

1722  50.12 

243931.1 

6.6 

6.4 

0.47 

27 

2  58.0 

21  21  27.61 

17  27  48.5 

8.4 

8.1 

0.57 

12 

2    2.3 

17  28  12.84 

2446    6.5 

6.6 

6.4 

0.47 

28 

258.7 

21  26   9.04 

17    413.6 

8.4 

8.2 

0.57 

13 

2    3.8 

17  33  35.98 

24  51  58.0 

6.7 

6.5 

0.47 

29 

259.4 

21  30  48.83 

1640  13.1 

8.5 

8.2 

0.57 

14 

2    5.2 

17  38  59.49 

2457    5.4 

6.7 

6.5 

0.48 

30 

3    0.1 

21  35  26.99 

16  15  47.6 

8.5 

8.3 

0.58 

15 

2    6.6 

174423.30 

-25    I  28.3 

6.7 

6.5 

0.48 

31 

3    0.8 

2140    3.51 

—15  5058.1 

8.6 

8.4 

0.58 

16 



2    8.0 

174947.34 

-25    5    6.7 

6.7 

6.6 

0.48 

32 

3    1.4 

21  44  38.40 

-15  25  45.3 

8.6 

8.4 

0.58 
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FOR 

TRANSIT  AT  WASHINGTON. 

1 

1 
1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

0      '      " 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 
ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

h    m 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 

diam. 

Sid.T.' 

of  S.D.. 

Pass. 

Mer, 

1 

s 

1 

h    m 

h    m     s 

»» 

s 

h    m     s 

Of" 

»f                     #• 

July    I 

19    0.0 

14026.31+  9    5    5.3 

1.7 

18.2 

1.30 

Aug.  16 

1613.1 

I  54  26.67'+io  12  17.6 

1 

2.0    21.0 

1.52 

2 

18  56.6 

I  40  58.02 

9    7  53-6 

1.7 

18.3 

I-31 

17 

16    9.2 

I  54  28.78 

10  12  13.6 

2.0|    21. 1 

'•53 

3 

1853-2 

I  41  29.24 

9  10  38.7 

1-7 

18.3 

I-3I 

18 

16    5.3 

15430.13 

10  12     5.5 

2.0    21. 1 

1 

1.53 

4 

18  49.8 

I  41  59.96 

913  20.6 

1-7 

18.4 

1.32 

19 

16     1.4 

I  54  30.73 

10  II  53.3 

2.0    21.2 

1-53 

5 

18  46.4 

I  42  30.16 

9  15  59-2 

1.7 

18.4 

1.32 

20 

15  57-5 

I  54  30.58 

10  II  36.9 

2.0    21.3 

1-54 

6 

18  42.9 

I  42  59-83 

+  918  34.5 

1.7 

18.5 

1-33 

21 

1553.5 

I  54  29.68+10  II  16.4 

1 

2.0    21.4 

1.54 

7 

18  39-5 

I  43  28.98 

921    6.5 

1.7 

18.5 

1.33 

22 

15  49.6 

I  54  28.02    10  10  51.9 

2.0    21.4 

1-55 

8 

18  36.0 

I  43  57.60 

92335.1 

1.7 

18.6 

1.34 

23 

1545.6 

I  54  25.60 

10  10  23.3' 

2.0    21.5 

1 

1.56 

9 

18  32.6 

I  44  25.67 

926   0.3 

1.8 

18.6 

x-34 

24 

15  41.6 

I  54  22.42 

10     9  50.7 

2.0    21.6 

1.56 

lO 

18  29.1 

I  44  53.19 

928  22.1 

1.8 

18.7 

1.35 

25 

15  37-6 

I  54  18.49    10    9  14. 1 

2.0 

21.6 

i-57 

II 

18  25.6 

14520.15 

+  93040.5 

1.8 

18.7 

1.35 

26 

15  33.6 

I  54  13.81  +10    8  33.4 

2.0|   21.7 

1.57 

12 

18  22.1 

I  45  46.55 

9  32  55.4 

1.8 

18.8 

1.36 

27    15  29.6 

I  54    8.38    10    7  48.6 

2.0'    21.8 

1.58 

13 

18  18.6 

I  46  12.37 

9  35   6.8 

1.8 

18.9 

1.36 

28 

15  25.6 

I  54    2.20    10    6  59.8 

2.0,   21.8 

1 

1.58 

14'  18  15,1 

I  46  37.61 

9  37  14-7 

1.8 

18.9 

1-37 

29 

15  21.5 

I  53  55.27 

10    6    7.0 

2.0  21.9 

1.58 

15  I8II.6 

I  47    2.28 

9  39  19.0 

1.8 

19.0 

1.37 

30 

15  17-4 

15347.59    10    510.2 

2.1     22.0 

1-59 

16 

18    8.0 

14726.35 

+  941  19.7 

1.8 

19. 1 

1.37 

31 

15  13.4 

i53  39-i6|+io    4    9.5 

2.1     22.1 

1 

1-59 

1 

17 

18    4.5 

I  47  49.81 

9  43  16.8 

1.8 

19. 1 

1.38 

Sept.  I 

15    9-3 

I  53  29.99 

10    3    4.7 

2.1     22.1 

1.60] 

18 

18    0.9 

I  48  12.68 

94510.3 

1.8 

19.2 

1.38 

2 

15    5-2 

I  53  20.08 

10    I  56.0 

2.1     22.2 

1.60 

19 

17  57-4 

I  48  34.94 

9  47   0.2 

1.8 

19.3 

1.39 

3 

15    I.I 

I  53    9.43 

10    043.4 

2.1     22.2 

1.60 

20 

17  53.8 

I  48  56.58 

94846.5 

1.8 

19.3 

1.39 

4 

14  57.0 

I  52  58.05 

9  59  27.0 

2.1    22.3 

1.61 

21 

17  50.2 

I  49  17.59 

4-  95029.0 

1.8 

19.4 

1.39 

5 

14  52.8 

I  52  45.93 

+  958    6.6 

2.1     22.4 

1.61 

22 

17  46.6 

I  49  37.98 

952    7.8 

1.8 

19.5 

1.40 

6 

14  48.7 

I  52  33.10 

9  56  42.4 

2.1     22.4 

1.61 

23 

17  43.0 

I  49  57.74 

9  53  42.9 

1.8 

19-5 

1.40 

7 

1444-5 

I  52  19.55 

9  55  14.4 

2.1    22.5 

1.62 

24 

17  39.4 

I  50  16.86 

9  55  14.3 

1.8 

19.6 

1.41 

8 

14  40.4 

152    5.29 

9  53  42.7 

2.1 

22.5 

1.62, 

25 

17  35-8 

I  50  35-33 

9  56  42.0 

1.8 

19.7 

1.41 

9 

14  36.2 

I  51  50.33 

952    7.3 

2.1 

22.6 

1.62 

26 

17  32.2 

15053.16 

+  9  58    5.9 

1.8 

19.7 

1.42 

10 

14  32.0 

I  51  34-68 

+  9  5028.2 

2.1 

22.6 

1.63 

27 

17  28.5 

I  51  10-34 

9  59  25.9 

1.8 

19.8 

1.43 

II 

14  27.e 

I  51  18.35 

9  48  45-6 

2.1 

22.7 

X.63 

28 

17  24.9 

I  51  26.S5 

10   042.1 

1.8 

19.8 

1-43 

12 

14  23.6 

151    1.35 

9  46  59.4 

2.1 

22.7 

X.63 

29 

17  21.2 

I  51  42.68 

10    154.5 

1.9 

19.9 

1.44 

13 

14  19.3 

15043.70 

9  45    9.7 

2.1 

22.8 

1.64 

30 

17  17.5 

I  51  57.83 

10    3    3.0 

1.9 

20.0 

1.44 

14 

14  15.1 

I  50  25.40 

9  43  16.6 

2.1 

22.8 

Z.64 

31 

17  13.8 

I  52  12.31 

+10    4    7.6 

1.9 

20.0 

1.45 

15 

14  10.9 

I  50    6.46 

+  941  20.2 

2.1 

22.9 

1.64 

Aug.  I 

17  10. 1 

I  52  26.10 

10    5   8.3 

1.9 

20.1 

1.45 

16 

14    6.6 

I  49  46.90 

9  39  20.6 

2.1 

22.9 

X.65 

2 

17   6.4 

I  52  39.19 

10    6    5.1 

1.9 

20.1 

1.46 

17 

14    2.3 

I  49  26.72 

9  37  17.7 

2.1 

23.0 

1.65' 

3 

17    2.7 

I  52  51.59 

10    6  58.0 

1.9 

20.2 

1.46 

18 

13  58.C 

149    5-95 

93511.7 

2.2 

23.0 

1.66 

4 

16  58.9 

153    3.28 

10    746.9 

1.9 

20.3 

1.47 

19 

1353.7 

I  48  44.60 

9  33    2.6 

2.2 

23.1 

1.66 

5 

16  55.2 

I  53  14.27 

+10    8  31.7 

1.9 

20.3 

1.47 

20 

1349.4 

I  48  22.68 

+  93050.5 

2.2    23.1 

1.66, 

6 

16  51.4 

I  53  24.52 

10   9  12.5 

1.9 

20.4 

1.48 

21 

13  45-1 

148    0.21 

9  28  35.5 

2.2 

23.2 

1.67 

7 

16  47.6 

I  53  34.05 

10   949.3 

1.9 

20.4 

1.48 

22 

13  40.8 

14737-19 

926  17.7 

2.2 

23.2 

1.67 

8 

16  43.8 

I  53  42.85 

10  10  22. 1 

1.9 

20.5 

1.49 

23 

13  36.5 

I  47  13.65 

92357-1 

2.2     23.2 

1.67 

9 

16  40.1 

I  53  50.93 

10  10  50.8 

1.9 

20.6 

1-49 

24 

13  32.2 

14649.59 

92133-9 

2.2 

23.3 

1.67 

1 

10 

16  36-3 

I  53  58.27 

+10  II  15.4 

1.9 

20.6 

1.50 

25 

1327.8 

I  46  25.03 

+  9  19   8.1 

2.2 

23-3 

1.68 

II 

16  32.4 

154    4.86 

10  II  36.0 

1.9 

20.7 

1.50 

26 

1323.5 

I  45  59.99 

9  16  39.8 

2.2 

23.3 

1.68 

12 

16  28.6 

I  54  10.72 

10  II  52.5 

1.9 

20.8 

1.51 

27 

1319.1 

I  45  34.49 

914   9.1 

2.2    23.4 

1.68 

1 

13 

16  24.8 

I  54  15.83 

10  12    4.9 

1.9 

20.8 

1.51 

28 

13  14.8 

145    8.55 

911  36.2 

2.2 

23.4 

1.68 

! 

14 

16  20.9 

I  54  20.20 

10  12  13.2 

2.0 

20.9 

1.51 

29 

13  10.4 

14442.17 

9    9     I.O 

2.2    23.5 

1.69 

15 

16  17.0 

I  54  23.81 

+10  12  17.4 

2.0 

20.9 

X.52 

30  13    6.0 

I  44  15-38+  9   623.8 

2,2     23.5 

1.69 

16 

16  13.1 

I  54  26.67  +10  12  17.6 

2.0 

21.0 

1.52 

Oct.    I  13    1.6 

14348.20^+  9    344.6 

2.2 

23-5 

1.69 
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FOR  TRANSIT  AT  WASHINGTON. 

1 
1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

RiKht 
Ascension. 

Apparent 
Declination. 

Her. 
Par. 

ft 

Semi- 
diam. 

Sid.T. 
ofS.D. 

Pass. 

Mer. 

s 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.  T. 
ofS.D. 

Pass. 

Mer. 

1 

b    m 

h    m     s 

0     *     " 

h    m 

b    m     8 

0      •      ft 

n 

1 
s 

Oct.    I 

13    1.6 

I  4348.20 

+  9    344.6 

2.2 

23.5 

1.69 

Nov.  1 6 

939.3 

12214.584-7    229.0 

2.2 

23.0 

1.64 

i                 2,   12  57.2 

I  43  20.63 

9    I    3.6 

2.2 

23.5 

1.69 

17 

9  35-0 

I  21  53.72       7    0  39.7 

2.2    22.9 

1.64 

3 

12  52.9 

I  42  52.71 

8  58  20.8 

2.2 

23.6 

1.69 

18 

9  30.8 

I  21  33-45 

65854-3 

2.1 

22.9 

1.63 

4 

1248.5 

I  42  24.45 

8  55  36.2 

2.2 

23.6 

1.70 

19 

926.5 

I  21  13.81 

6  57  12.8 

2.1 

22.8 

1.63 

5 

12  44.0 

I  41  55.87 

85250.1 

2.2 

23.6 

1.70 

20 

922.3 

12054.80      65535.3 

2.1 

22.8 

1.62 

6 

12  39.6 

I  41  27.01 

+  850    2.6 

2.2 

23.7 

1.70 

21 

9  18.0 

I  2036.43  +654    1.8 

2.1 

22.7 

1.62, 

7 

12  35.2 

14057.88 

847  13.8 

2.2 

23.7 

1.70 

22 

913.8 

I  20  18.72      6  52  32.5 

2.1 

22.7 

• 

1.62  i 

8 

12  30.8 

,     I  40  28.49 

8  44  23.8 

2.2 

23.7 

1.70 

23 

9    9-6 

I  20    1.67      6  51    7.4 

2.1 

22.6 

1.62 

9 

12  26.4 

I  39  5^-88 

8  41  32.8 

2.2 

23-7 

1.70 

24 

9    5.4 

11945-30      64946.5 

2.1 

22.6 

I.6I 

10 

12  22.0 

I  39  29.07 

8  38  40.9 

2.2 

23.7 

1.70 

25 

9    1.2 

I  19  29.61      6  48  29.9 

2.1     22.5 

I.6I 

II 

12  17.5 

I  3859.10 

+  83548.4 

2.2 

23-7 

1.70 

26 

857.0 

I  19  14.60,  +  6  47  17.6 

2.1 

22.4 

1.60 

12  12  13.1 

I  38  28.97 

83255.1 

2.2 

23.8 

I.71 

27 

852.8 

I  19   0.29      6  46   9.7 

2.1 

22.3 

1.60 

13  12    8.7 

I  37  58.70 

830    1.3 

2.2 

23.8 

I.71 

28 

848.7 

I  1846.68      645    6.1 

2.1 

22.3 

1-59 

14  12    4.2 

I  37  28.33 

8  27    7.2 

2.2 

23.8 

I.71 

29 

844.5 

11833.79      644    7.0 

2.1 

22,2 

1-59, 

15 

II  59.8 

I  36  57-88 

8  24  12.9 

2.2 

23.8 

I.71 

30 

840.4 

1 18  21.62 

6  43  12.4 

2.1 

22.1 

1.58 

16 

"55-3 

I  3627.36 

4-821  18.5 

2.2 

23.8 

1.71 

Dec.   I 

836.3 

I  18  10.19 

4-  6  42  22.4 

2.1 

22.1 

1.58 

17 

II  50.9 

I  35  56.81 

8  18  24.2 

2.2 

23.8 

I.71 

2 

8  32.2 

I  '7  59.50 

6  41  36.9 

2.1 

22.0 

1.57 

18 

II  46.4 

I  35  26.26 

8  15  30.0 

2.2 

23.8 

I.71 

3 

828.1 

1 17  49.55 

6  40  56. 1 

2.1 

22.0 

1-57 

19 

II  42.0 

I  34  55-73 

8  12  36.0 

2.2 

23.8 

I.71 

4 

8  24.0 

11740.35 

6  40  20.0 

2.1 

21.9 

1-57 

20 

II  37.6 

13425.23 

8   942.5 

2.2 

23.8 

I.71 

5 

819.9 

I  17  31.91 

6  39  48.6 

2.1 

21.9 

1.56; 

21 

II  33.2 

I  33  54-77 

+  8    649.7 

2.2 

23-7 

1.70 

6 

815.8 

1 17  24.21 

+  63921.7 

2.1 

21.8 

1-56  j 

22 

II  28.7 

I  33  24.41 

8    3  57-8 

2.2 

23.7 

1.70 

7 

811.8 

I  17  17.29 

6  38  59.6 

2.0 

21.7 

1.56  1 

23 

II  24.3 

I  32  54-15 

8    I    6.7 

2.2 

23.7 

1.70 

8 

8    7.8 

11711.15 

63842.3 

2.0 

21.7 

1.55 

24 

II  19.9 

I  32  24.01 

7  58  16.5 

2.2 

23.7 

1.70 

9 

8    3-7 

117    5.78 

6  38  29.7 

2.0 

21.6 

1.55 

25 

II  15.4 

I  31  54-02 

7  55  27-4 

2.2 

23.7 

1.70 

10 

759.7 

1 17    1.18 

6  38  21.9 

2.0 

21.5 

1.54 

26 

II  II.O 

I  31  24.20 

+  7  52  39.6 

2.2 

23.7 

1.70 

II 

755.7 

1 16  57.38 

+  6  38  18.8 

2.0 

21.5 

1.54 

27 

II    6.6 

I  30  54-56 

7  49  53-3 

2.2 

23.7 

1.70 

12 

751.7 

I  16  54.35 

6  38  20.5 

2.0 

21.4 

1-54 

28 

II    2.2 

13025.13 

7  47    8.3 

2.2 

23.6 

1.69 

13 

747.8 

1 1652.10 

6  38  26.9 

2.0 

21.3 

1.53 

29 

10  57.7 

I  29  55.94 

7  44  25.0 

2.2 

23.6 

1.69 

14 

743.8 

1 16  50.62 

63838.1 

2.0 

21.3 

1-53 

30 

1053.3 

I  29  27.01 

7  41  43-6 

2.2 

23.6 

1.69 

15 

739.9 

I  16  49.92 

6  38  54. 1 

2.0 

21.2 

1.52  , 

31 

10  48.9 

I  28  58.35 

+  7  39   4-1 

2.2 

23.6 

1.69 

16 

7  35-9 

I  16  49.99 

+  6  39  14.8 

2.0 

2I.I 

1.52 

Nov.  I 

1044.5 

I  28  29.99 

7  36  26.6 

2.2 

23.6 

1.69 

17 

732.0 

1 16  50.85 

6  39  40.2 

2.0 

2I.I 

1.51 

2 

10  4a  I 

128    1.95 

7  33  51-2 

2.2 

23.6 

1.69 

18 

728.1 

1 16  52.49 

640  10.3 

2.0 

21.0 

1.51 

3 

1035.7 

I  27  34.25 

7  31  18.0 

2.2 

23.5 

1.68 

19 

724.2 

I  16  54.91 

64045.2 

2.C 

20.9 

1.50 

4 

10  31.3 

I  27    6.91 

72847.3 

2.2 

23.5 

1.68 

20 

7  2a4 

I  16  58.08 

64124.7 

2.C 

20.9 

1.50 

5 

10  27.0 

I  26  39.96 

4-7  2619.1 

2.2 

23.5 

1.68 

21 

716.5 

1 17    2.02 

+  642    8.7 

2.C 

20.8 

1.49' 

6 

10  22.6 

I  26  13.42 

7  23  53-5 

2.2 

23.5 

1.68 

22 

7  12.6 

I  17   6.73 

64257-3 

1-9 

20.7 

1.49 

7 

10  18.2 

I  25  47.30 

7  21  30.7 

2.2 

23-4 

1.67 

23 

7    8.8 

I  17  12.19 

6  43  50.6 

1.9 

20.7 

1.48 

8 

10  13.9 

I  25  21.64 

7  19  10.9 

2.2 

23-4 

1.67 

24 

7   5-0 

1 17  18.41 

6  44  48.4 

1.9 

20.6 

1.48 

9 

10   9.5 

I  24  56.45 

7  16  54.1 

2.2 

23.3 

1.67 

25 

7    1.2 

I  1725.39 

64550.7 

1.9 

20.5 

1.47 

10 

10    5.2 

I  24  31.74 

+  71440.3 

2.2 

23.3 

1.66 

26 

657-4 

I  1733-13 

+  6  46  57.6 

1.9 

20.4 

W7, 

II 

10   0.9 

124    7.53 

7  12  29.8 

2.2 

23.2 

1.66 

27 

653-6 

1 17  41.61 

6  48    9.0 

1.9 

20.4 

1.46 

12 

956.5 

12343.83 

7  10  22.7 

2.2 

23.2 

1.66 

28 

649.8 

I  17  50.84 

64924.8 

1.9 

20.3 

1.46 

13 

952.2 

I  23  20.67 

7    8  19.0 

2.2 

23.1 

1.65 

29 

646^0 

I  18   0.82 

6  50  44-9 

1.9 

20.3 

1.45 

M 

9  47-C 

I  22  58.07 

7    618.8 

2.2 

23.1 

1.65 

30 

642.3 

I  18  11.54 

652    9.4 

1.9 

20.2 

1.44 

15 

9  43-6 

I  22  36.04 

+  7    422.1 

2.2 

23.0 

1.65 

31 

638.5 

1 18  23.00 

+  6  53  3S-4 

I.*; 

20.1 

1.44 

16 

939.3 

I  22  14.58 

+  72  29.0 

2.2 

23.0 

1.64 

32 

634.8 

I  18  35.19 

+  6  55  II. 6 

1.9 

20.1 
« 

1-43 
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FOR  TRANSIT  AT  WASHINGTON. 

Mean 

Sid.T. 

Mean 

Sid.T. 

Date. 

1 

Time 

of 

Transit 

ApiJarent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

n 

Semi- 
diam. 

ofS.D, 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

ofS.D. 
Pass. 
Mer. 

h    m 

h    m     s 

0        t         n 

s 

h    m 

h    m     8 

e       »       w 

m 

H 

s 

May  1 3 

18    6.8 

213351.58 

-15  28  30.8 

0.9 

7.9 

0.58 

June27 

15    8.7 

213240.35 

-154225.2 

1.0 

8.5 

0.63 

M 

18    3.0 

21  3358.30 

1528    8.8 

0.9 

8.0 

0.58 

28 

15    4.6 

21  32  30.50 

I54323.I 

1.0 

8.5 

0.63 

15 

17  59.1 

2134    4.64 

15  27  48.7 

0.9 

8.0 

0.59 

29 

15    0.5 

21  32  20.33 

154422.5 

1.0 

8.6 

0.63 

i6 

1755.3 

21  34  10.61 

15  27  30.5 

0.9 

8.0 

0.59 

30 

14  56.4 

21  32    9.84 

154523.4 

1.0 

8.6 

0.63 

17 

17  51.5 

21  34  16.19 

15  27  14.0 

0.9 

8.0 

0.59 

July    I 

1452.3 

21  31  59-05 

154625.6 

1.0 

8.6 

0.64 

i8 

17  47.6 

21  34  21.39 

-15  26  59.4 

0.9 

8.0 

0.59 

2 

14  48.1 

21  31  47.95 

-15  47  29.1 

1.0 

8.6 

0.64 

19 

17  43.8 

21  34  26.22 

15  26  46.8 

a9 

8.0 

0.59 

3 

14  44.0 

21  31  36.54 

154834.0 

1.0 

8.6 

0.64 

20 

17  39.9 

21  34  30.66 

15  26  36.1 

0.9 

8.0 

0.59 

4 

14  39.9 

21  31  24.84 

154940.2 

1.0 

8.6 

0.64 

21 

17  36.0 

21  34  34-72 

15  26  27.2 

0.9 

8.0 

0.59 

5 

14  35.7 

21  31  12.87 

15  50  47.6 

1.0 

8.6 

0.64 

22 

17  32.2 

21  34  38.40 

15  26  20.1 

0.9 

8.1 

0.59 

6 

14  31.6 

21  31     0.61 

15  51 56.2 

1.0 

8.6 

0.64 

23 

17  28.3 

21  34  41.70 

—15  26  14.9 

0.9 

8.1 

• 
0.60 

7 

M  27-5 

21  30  48.06 

-15  53    6.1 

1.0 

8.6 

0.64 

24 

17  24.4 

21  3444.61 

15  26  11.6 

0.9 

8.1 

0.60 

8 

14  23-3 

21  30  35.23 

15  54  17.2 

1.0 

8.7 

0.64 

25I 17  20.5 

213447.15 

15  26  10.2 

0.9 

8.1 

0.60 

9 

14  19.2 

21  3022.15 

15  55  29.4 

1.0 

8.7 

a  64 

26  17  16.6 

213449.31 

15  26  10.7 

0.9 

8.1 

0.60 

10 

14  15.0 

21  30     8.81 

155642.7 

1.0 

8.7 

0.64 

27 

17  12.7 

21  34  51.08 

15  26  13.0 

0.9 

8.1 

0.60 

11 

14  10.9 

21  29  55.20 

155757.0 

1.0 

8.7 

0.64 

28 

17    8.8 

21  34  52.47 

-15  26  17.2 

0.9 

8.1 

0.60 

12 

14    6.7 

21  2941.34-155912.3 

1.0 

8.7 

0.64 

29'  17    4-9 

21  34  53.48 

152623.4 

0.9 

8.1 

0.60 

13  14    2.5 

21  29  27.25 

16   028.6 

1.0 

8.7 

0.64 

30  17    i.o 

21  34  54.11 

152631.4 

0.9 

8.1 

0.60 

14  1358.4 

21  29  12.92 

16    145.9 

1.0 

8.7 

0.64 

1          31,  1657-0 

21  34  54.36 

15  2641.2 

0.9 

8.2 

0.61 

15 

13  54.2 

21  28  58.36 

16    3    4.1 

1.0 

8.7 

0.64 

,June  I 

1653,1 

21  34  54.24 

15  26  52.9 

0.9 

8.2 

0.61 

16 

13  50.0 

21  2843.58      16     4  23.0 

1.0 

8.7 

0.65 

2 

1649.2  213453.73 

-1527    6.5 

0.9 

8.2 

0.61 

17 

13  45.8 

212828.59-16     542.8 

1.0 

8.7 

0.65 

3 

1645.2  21  3452.84 

15  2721.9 

0.9 

8.2 

0.61 

18  13417 

21  28  13.40 

16    7    3.4 

1.0 

8.7 

0.65 

4 

16  41.3 

21  34  51.57 

15  27  39.2 

0.9 

8.2 

0.61 

19 

13  37«5 

21  2>  58.01 

16   8  24.9 

1.0 

8.7 

0.65 

5 

16  37.3 

21  34  49.92 

15  27  58.4 

0.9 

8.2 

0.61 

20 

1333.3 

212742.43 

16   9  47.0 

1.0 

8.7 

0.65 

6 

16  33.4 

21  34  47.88 

15  28  19.3 

0.9 

8.3 

0.61 

21 

1329.1 

21  27  26.67 

16  11    9.7 

1.0 

8.7  0.65 

7 

16  29.4 

213445.45 

-15  2842.1 

0.9 

8.3 

0.61 

22 

13  24.9 

21  27  10.75 

-16  12  33.1 

z.o 

8.7  0.65 

8 

16  25.4 

21  34  42.64 

1529   6p9 

0.9 

8.3 

0.62 

23 

13  20.7 

21  26  54.65 

16  13  57.1 

1.0 

8.7 

0.65 

9 

1621.4 

21  34  39.46 

152933.5 

0.9 

8.3 

0.62 

•   24 

13  16.5 

21  26  38.39 

16  15  21.6 

1.0 

8.8 

0.65 

10 

16  17.4 

21  34  35.91 

15  30    1.8 

0.9 

8.3 

0.62 

25 

1312.3 

21  26  21.99 

16  16  46.5 

1.0 

8.8 

0.65 

II 

16  13.4 

21  34  31.98 

15  30  31.9 

0.9 

8.3 

0.62 

26 

13    8.1 

21  26     5.44 

16  18  12.0 

1.0 

8.8 

0.65 

12 

16   9*4 

21  34  27.68 

-15  31    3.8 

0.9 

8.3 

0.62 

27 

13    3.9 

21  25  48.75 

-16  19  37.9 

1.0 

8.8 

0.65 

13 

16    5.4 

21  34  23.01 

15  31  37.5 

0.9 

8.4 

0.62 

28 

12  59.7 

21  25  31.93 

1621    4.2 

1.0 

8.8 

0.65 

14 

16    1.4 

21  34  17.97 

15  32  13.0 

0.9 

8.4 

0.62 

29 

12  55.4 

21  25  15.00 

16  22  30.8 

1.0 

8.8 

0.65 

15 

15  57-4 

21  34  12.57 

15  32  50.2 

0.9 

8.4 

0.62 

30 

12  51.2 

21  24  57.96 

16  23  57.6 

I.o 

8.8!  0.65 

16 

15  53.4 

21  34    6.80 

15  33  29.1 

0.9 

8.4 

0.62 

31 

1247.0 

21  24  40.82 

16  25  24.7 

1.0 

8.8  0.65  j 

17 

15  49.3 

21  34    0.67 

-1534    9.7 

0.9 

8.4 

0.63 

Aug.  I 

12  42.8 

21  24  23.58 

-1626  52.0 

I.o 

8.8 

0.65 

18 

15  45*3 

213354.18 

15  34  52.1 

l.O 

8.4 

0.63 

2 

12  38.6 

21  24     6.26 

1628  19.4 

z.o 

8.8 

0.65 

19 

15  41.2 

213347-35 

15  35  36.1 

1.0 

8.4 

0.63 

3 

12  34.3 

21  23  48.86 

16  29  46.9 

I.o 

8.8 

0.65 

20 

15  37.2 

21  3340.17 

15  3621.8 

1.0 

8.4 

0.63 

4 

i2  3ai 

21  2331.38 

16  31  14.6 

I.o 

8.8 

0.65 

21 

15  33.1 

21  33  32.63 

1537   9.0 

1.0 

8.5 

0.63 

5 

12  25.9 

21  23  13.84 

16  32  42.3 

I.o 

8.8 

0.65 

22 

15  29.1 

21  33  24.75 

-15  37  57.8 

1.0 

8.5 

0.63 

6 

1221.7 

21  22  56.25 

—16  34  10.0 

I.o 

8.8 

0.65 

23 

1525.0 

21  33  16.53 

153848.3 

1.0 

8.5 

0.63 

7 

12  17.5 

21  22  38.62 

x6  35  37.6 

I.o 

8.8 

0.65 

24 

15  20.9 

2133    7.98 

153940.2 

1.0 

8.5 

0.63 

8 

12  13.2 

212220.96      1637     5.1 

I.o 

8:8 

0.65 

25 

15  16.8 

21  32  59.09 

15  40  33.7 

1.0 

8.5 

0.63 

9 

12    9.0 

2122     3.27'     163832.5 

1.0 

8.8 

0.65 

26 

15  12.8 

21  32  49.88 

154128.7 

1.0 

8.5 

0.63 

10 

12    4.8 

212145.57      163959.6 

1 

I.o 

8.8 

0.65 

27 

15    8.7 

213240.35 

-15  42  25-2 

1.0 

8.5 

0.63 

II 

12    0.6 

21  21  27.87-1641  26.5 

I.o 

8.8 

0.65 

28 

15    4.6 

21  3a  30.50 

-154323.1 

1.0 

8.5 

0.63 

12  II  56.3  21  21  io,i7"-i6  42  53.1 

1 

I.o 

8.8 

0.65 

SATURN,  1904. 
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FOR  TRANSIT  AT  WASHINGTON. 

1 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T 
ofS.D 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Decimation. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

of  S.D. 

Pass. 

Mer. 

1 

h    m 

h    m     8 

0        *         n 

tt 

s 

h    m 

1 

1    m     8 

e       1        It 

1 
"    1     * 

IAug.i2 

II  56.3 

21  21  10.17 

-164253.1 

I.O 

8.8 

0.65 

Sept.27 

844.5J2] 

[  10  11.62 

-17  33  29-3 

I.O 

8.5    0.64 

13 

II  52.1 

21  20  52.48 

16  44  19.4 

I.O 

8.8 

0.65 

28 

840.5   2] 

I  10    3.52 

1734    3-6 

I.O 

8.5    0.63 

M 

II  47.9 

21  20  34.82 

164545-3 

1.0 

8.8 

0.65 

29 

836.4 

23 

[    955-76 

17  34  36.2 

I.O 

8.5    0.63 

15 

II  43.6'  21  20  17.20 

16  47  10.8 

I.O 

8.8 

0.65 

30 

832.4 

23 

[    948.37 

1735    7-1 

0.9 

8.5    0.63 

i6 

II  39.4   21  1959-63 

16  48  35.9 

I.O 

8.8 

0.65 

Oct.    I 

828.3 

2] 

[    941-34 

17  35  36.2 

0.9 

8.5'  0.63 

17 

II  35.2    21  1942.10 

—16  50      0.5 

I.O 

8.8 

0.65 

2 

824.3 

2} 

:    9  34-68 

-1736    3-7 

0.9 

8.5'  0.63 

i8 

II  31.0 

21  1924.64 

16  51  24.6 

I.O 

8.8 

0.65 

3 

8  20.2 

23 

t    928.39 

173629.5 

0.9 

8.4 

0.63  1 

19 

II  26.8'  21  19     7.25 

16  52  48.0 

I.O 

8.8 

0.65 

4 

816.2 

23 

t    922.48 

173653.6 

0.9 

8.4 

0.63 

20 

II  22.6 

21  t8  49.93 

16  54   10.8 

I.O 

8.8  0.65 

5 

8  12.2 

23 

[    916.95 

17  37  15-9 

0.9 

8.4    0.63 

21 

II  18. 3I  21  18  32.71 

1 

16  55  32.9 

I.O 

8.8  0.65 

6 

8    8.2 

21 

[    911.80 

17  37  36.4 

0.9 

8.4 

0.63 

22 

II  I4.I    21  18  15.59 

-16  56  54.4 

I.O 

8.8  0.65 

7 

8    4.1  2] 

t    9    7-03 

-17  37  55.0 

0.9 

8.4   0.63 

23 

II     9.9  21  1758.57 

1658  15.-2 

I.O 

8.8   0.65 

8 

8     O.II  2] 

[    9    2.65 

17  38  12.0 

0.9 

8.4;  0.63 

24 

II      5.7   21  1741.66 

16  59  35-2 

I.O 

8.8'  0.65 

9 

7  56.i|2] 

[    858.67 

17  38  27.2 

0.9 

8.4    0.63 

25 

II      1.5   21  1724.88 

17    054-3 

I.O 

8.8   0.65 

10 

7  52.2^  21 

c    855.08 

17  38  40.6 

0.9 

8.4'  0.63 

26 

10  57.3'  21  17     8.23 

1 

17    2  12.7 

I.O 

8.8   0.65 

II 

7  48.2   2] 

[    851.89 

17  38  52.2 

0.9 

8.3    0.62 

27 

IO53.O1  21  1651.72 

-17    330.2 

I.O 

8.8   0.65 

12 

7  44-2'  2] 

[    849.10 

-17  39    2.0 

o.g 

8.3    0.62 

28 

1048.8;  21  1635.35 

17    4  46.8 

I.O 

8.8   0.65 

13 

740.2   2] 

c    846.72 

17  39  lO.O 

0.9 

8.3   0.62 

29 

1044.6  21  16  19.14 

17    6    2.5 

I.O 

8.7   0.65 

14 

7  36.3' 21 

L      844.75 

17  39  16. 1 

0.9 

8.31  0.62  i 

30 

10  40.4 

21  16     3.10 

17    717.1 

I.O 

8.7'  0.65 

15 

732.3'  23 

[      843.17 

173920.5 

0.9 

8.3   0.62  1 

31 

10  36,2 

211547.23 

17    8  30.6 

I.O 

8.7  0.65 

16 

7  28.3'  23 

1 

[    8  42.00 

17  39  23.0 

0.9 

8.3   0.62  ' 

1 

Sept.  I 

10  32.1 

21  15  31-53 

-17    943.2 

I.O 

8.7   0.65 

17 

7  24.4,  23 

[    841.24 

-17  39  23-8 

0.9 

8.3'  0.62 

2 

1027.9  21  15  16,01 

17  10  54.8 

I.O 

8.7 

0.65 

18 

7  20.5   23 

[    840.88 

17  39  22.8 

0.9 

8.3   0.62 

3 

10  23.7   21  15     0.70 

17  12    5.2 

I.O 

8.7   0.65 

19 

7  16.5   23 

[    8  40.92 

17  39  20.0 

0.9 

8.2   0.62 

4 

10  19.5 

21  1445.60 

17  13  14.4 

I.O 

8.7'  0.65 

20 

7  12.6   2] 

[    841.37 

17  39  15-4 

0.9 

8.2   0.62  1 

1            1 

5 

10  15.3 

21  14  30.70 

17  1422.4 

I.O 

8.7  0.65 

21 

7     8.7   23 

1 

[    842.23 

1739    9.0 

0.9 

8.2'  0.61  ' 

1 

6 

10  II. 2 

21  14  16.02 

-17  15  29.3 

I.O 

8.7  0.65 

22 

7     4.8   23 

[    843.50 

-1739    0.7 

0.9 

8.2   0.61  ' 

7 

10     7.0 

21  14     1.58 

17  16  35.0 

I.O 

8.7  0.65 

23 

7   0.9I23 

[    845.16 

17  38  50.6 

0.9 

8.2'  0.61 

8 

10    2.8 

21  13  47-37 

17  17  39-4 

I.O 

8.7 

0.65 

24 

6  57.0'  23 

[    847.23 

17  38  38.7 

0.9 

8.2   0.61 

9 

958.7   21  1333.41 

17  18  42.5 

I.O 

8.7 

0.65 

25 

653-1 

23 

[    849.71 

17  38  25.1 

0.9 

8.1    0.61 

10 

9  54-5 

21  13  19.70 

17  19  44.2 

I.O 

8.7 

0.65 

26 

649.2 

21 

[    8  52.60 

17  38    9.6 

0.9 

8.1    0.61 

II 

950-3 

21  13    6.26 

-172044.5 

I.O 

8.6 

0.65 

27 

645.3 

23 

c    855.90 

-173752.3 

0.9 

8.1    0.61 

12 

946.2 

21  12  53.08 

17  21  43.6 

I.O 

8.6 

0.65 

28 

641.4 

23 

t    859.59 

17  37  33-3 

0.9 

8.1    0.61 

13 

942.0 

21  1240.17 

17  22  41.3 

I.O 

8.6 

0.65 

29 

637.6 

23 

[    9    3.69 

17  37  12.5 

0.9 

8.1    0.60 

1 

14 

9  37-9 

21  12  27.55 

17  23  37.5 

I.O 

8.6 

0.65 

30 

6337   23 

[    9    8.20 

173649.9 

0.9 

8.1    0.60, 

15 

933.8 

21  12  15.21 

172432.2 

I.O 

8.6 

0.65 

31 

629.9 

23 

[    913-11 

173625.5 

0.9 

8.1    0.60 

16 

929.6 

21  12    3.17 

-17  25  25.4 

I.O 

8.6 

0.65 

Nov.  I 

626.0 

2] 

[    918.43 

-17  35  59-3 

0.9 

8.0   0.60 

17 

925.5 

21  II  51.43 

17  26  17.2 

I.O 

8.6 

0.64 

2 

622.2 

2] 

[    924.15 

17  35  31-3 

0.9 

8.0   0.60 

18 

921.4 

21  II  39.99 

17  27     7.6 

I.O 

8.6 

0.64 

3 

6  18.4 

23 

[    9  30.26 

1735    1.6 

0.9 

8.0   0.60 

19 

917-3 

21  II  28.87 

17  27  56.4 

I.O 

8.6 

0.64 

4 

614.5 

23 

t    936.78 

17  34  30.0 

0.9 

8.0  0.60 

20 

913.1 

21  II  18.06 

17  28  43.6 

I.O 

8.6 

0.64 

5 

6  10.7 

23 

[    943-70 

17  33  56.6 

0.9 

8.0  Ow6o 

1 

21 

9    9-0 

21  II    7.57 

—17  29  29.1 

I.O 

8.6 

0.64 

6 

6   6.9 

23 

c    9  51.02 

-17  33  21.5 

0.9 

8.0 

0.59 

22 

9    4-9 

21  10  57.40 

173013-1 

I.O 

8.5 

0.64 

7 

6    3.1 

23 

[    958.74 

17  32  44-7 

0.9 

7-9 

0.59 

23 

9    0.8  21  10  47.57 

173055-5 

I.O 

8.5 

0.64 

8 

5  59-3 

23 

[  10   6.85 

1732    6.3 

0.9 

7-9 

0.59 

24 

856.8 

21  10  38.07 

17  31  36.4 

I.O 

8.5 

0.64 

9 

5  55-5 

23 

[  10  15.36 

17  31  26.1 

0.9 

7-9 

0.59 

25 

8  52.7  21  10  28.90 

1 

17  32  15-7 

I.O 

8.5 

0.64 

10 

551-7 

23 

[  10  24.26 

17  30  44.0 

0.9 

7-9 

0.59 

26 

1 

8  48.6,  21  10  20.08 

-17  32  53-3 

I.O 

8.5 

0.64 

II 

548.0 

23 

t  10  33.55 

-17  30   0.2 

0.9 

7-9 

0.59 

27' 

1 

844.5'  21  ZO  ZI.62 

-173329-3 

I.O 

8.5 

0.64 

12 

5  44-2 

23 

[  1043.22 

-17  29  14.8 

0.9 

7.8^  0.59 
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URANUS,  1904. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Mean 

Time 

of 

Transit. 


Mar.iS 

19 

20 

21 

22! 

23 
24 

25 
26 

27 
28 

29 
30 
31 

Apr.    I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 

25 

26 

27 
28 

29 

30 

May  I 

2 
3 


h     ni 
8  13.0 

8    9.2 

8  5.3 
8     1.4 

7  57-5 

7  53-6 

7  49-7 
7  45-8 
741.9 
738.0 

7  34-1 
730.2 

726.3 

722.4 

718.4 

714-5 
7  10.6 

7  6.7 
7  2.7 
658.8 

654.8 
650.9 
6  46.9 
643.0 
639.0 

635.0 
631.1 
6  27.1 
623.1 
6  19.2 

615.2 
6  II. 2 
6  7.2 
6  3.2 
5  59-2 

555.2 
551-2 
5  47-2 
5  43-2 
5  39-2 

535.2 
531.2 
527.2 

523.1 
519.1 

515-1 
5  II. o 


Apparent 

Right 
Ascension. 


h    m     s 

7  59  19-74 
7  59  23.22 

7  59  26.48 

75929-51 
75932.32 

7  59  34.89 
7  59  37.24 
7  59  39.36 
7  59  41.27 
7  59  42-95 

75944.40 

7  59  45.62 
7  59  46.62 

7  59  47-39 

7  59  47.94 

7  59  48.26 

75948.35 
7  59  48.23 
7  59  47.88 
75947.31 

75946.51 

7  59  45.49 

7  59  44.24 

7  59  42.77 
7  59  41.08 

75939.18 

7  59  37.06 

7  59  34.72 

75932-17 

7  59  29.40 

7  59  26.41 

75923.20 

7  59  19.79 
75916.17 

7  59  12.34 

7  59  8.32 
7  59  4-10 
7  58  59.68 
7  58  55.06 
7  58  50.24 

7  58  45.23 
7  58  40.03 

7  58  34.64 

7  58  29.07 

75823.31 

75817.38 
7  58  11.27 


Apparent 
Declination. 


-23 
23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 
-23 


37  37-9 
37  39- 1 
3740.3 
3741-4 
3742.5 

37  43.7 
37  44-8 
37  45-9 
37  47-1 
37  48.2 

37  49.3 
37  50-4 
37  51.6 

37  52.7 
37  53.8 

37  54-9 
37  56.1 
37  57-2 
37  58.3 

37  59.4 

38  0.5 
1.6 


2.7 
3.8 

4-9 
6.0 

7.1 

8.2 


38 
38 
38 
38 

38 

38 

38 

38    9.3 

38  10.4 

38  II. 5 
38  12.5 

38  13.5 
38  14.5 
38  15.5 

38  16.5 
38  17.5 
38  18.5 
38  19.4 
38  20.3 

38  21.2 
38  22.1 
38  22.9 
38  23.7 
3824.5 

38  25.3 
3826.1 


Sid.T. 
Hor.  Semi-ofS.D. 
Pass. 
Met. 


s 
0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 


Par. 

diam. 

n 

»» 

0.5 

1-7 

0.5 

1.7 

0.5 

1-7 

0.5 

1-7 

0.5 

1-7 

0.5 

0.5 

1-7 

0.5 

1-7 

0-5 

1.7 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0-5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

Date. 


May   3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 

20 

21 

2a 

23 

24 

25 
26 

27 

28 
29 
30 
31 
June  I 

2 

3 

4 

5 
6 

7 

8 

9 

10 

II 

12 
13 
14 

15 
16 

17 
18 


Mean 

Time 

of 

Transit 


h    m 
5  ll.o 

5  7-0 
5  3.0 
458.9 

4  54-9 

450.8 
4  46.8 
442.7 
438.6 
4  34.6 

430.5 
426.5 

4  22.4 
418.3 

414.3 

4  10.2 
4  6.1 
4  2.0 
358.0 
353.9 

349.8 

345.7 
341.6 

337.5 
333.4 

329.3 
325.2 
321.2 

317.1 
313.0 

3  8.9 
3  4.8 
3  0.7 
2  56.6 

252.5 

248.3 
244.2 
2  40.1 
2  36.0 

231-9 

2  27.8 
223.7 
2  19.6 

215.5 
2  11.4 

2  7-3 
2    3.2 


Apparent 

Right 
Ascension. 


h    m     s 
7  5811.27 

758  4.97 
7  57  58.50 
7  57  51.85 
7  57  45.04 

7  57  38.05 
7  57  30.91 
7  57  23.61 
75716.15 

7  57    8.53 

7  57  0.76 
7  56  52.85 
7  56  44.79 
7  56  36.59 
7  56  28.25 

7  56  19.78 
756  II. 18 
756  2.44 
7  55  53.59 
7  55  44-63 

7  55  35.55 
75526.36 

7  55  17.05 
7  55  7.65 
75458.15 

7  54  48.56 
7  54  38.87 
7  54  29.10 

7  54  19.25 
7  54    9.32 

7  53  59.31 
7  53  49.23 
7  53  39.07 
7  53  28.84 

7  53  18.56 
7  53  8.22 
7  52  57.83 
7  52  47.40 
7  52  36.92 
7  52  26.41 

7  52  15.87 
752  5.29 

75154-69 
7  51  44.07 
7  51  33.43 

7  51  22.78 
751  12.13 


Apparent 


-23 
23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 

23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 
23 

23 
23 

23 

-23 

23 
23 
23 
23 

-23 
23 
23 
23 
23 

-23 

-23 


3826.1 
38  26.8 
38  27.5 
38  28.2 
38  28.8 

38  29.4 
38  29.9 
38  30.4 
38  30.9 
38  31.4 

38  31.8 
38  32.2 

38  32.5 
38  32.8 

38  33-0 

38  33-2 
38  33-3 
38  33.4 
38  33.4 
38  33.4 

3833.3 
38  33.2 
38  33.0 
38  32.7 
38  32.4 

38  32.0 

38  31.5 
38  31.0 

38  30.5 
38  29.9 

38  29.3 
38  28.6 
38  27.8 
38  27.0 
3826.1 

3825.1 
3824.1 
38  23.0 
38  21.8 
38  20.6 

38  19.3 
38  18.0 

38  16.6 

38  15.2 

38  13.7 

38  12.1 
38  10.5 


Hor. 
Par. 

Semi- 
diam. 

u 

»» 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0-5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

0.5 

1.8 

Sid.T. 

ofS.D. 

Pass. 

Mer. 


s 
0.13 

0.13 

0.13 

0.13 

0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 

0.13 
0.13 

0.13 

0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
0.13 
0.13 
0.13 

0.13 
0.13 
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FOR  TRANSIT  AT  WASHINGTON. 

« 

Mean 

Sid.  T 

Mean 

Sid.T. 

Date. 

Time 

of 

Transit. 

Apparent 
Ascension. 

h    m     s 

Apparent 
Declination. 

Hor. 
Par. 

ft 

Semi- 
diam. 

OfS.D. 
Pass. 
Mer. 

Date. 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

0        •        n 

Hor. 
Par. 

•> 

Semi- 
diam. 

ft 

ofS.D. 
Pass. 

Mer. 

h    m 

0     f     tt 

s 

h    m 

h    m     s 

s 

JuneiS  12    3.2 

17  51  12.13 

-23  38  10.5 

;o.5 

1.8 

0.13 

Aug.   3 

855.3 

1744    7.59 

—23  36  21. 1 

0.5 

1.8 

0.13 

I9|  II  59-1 

17  51     1.48 

2338    8.8 

0.5 

1.8 

0.13 

4 

851.3 

1744     I.2I 

23  36  18.8 

0.5 

1.8 

0.13 

20 

II  55.0 

17  50  50.83 

2338    7-1 

0.5 

1.8 

0.13 

5 

847-2 

17  43  55.00 

233616.5 

0.5 

1.8 

0.13 

21 

II  50.8 

17  5040.18 

2338    5-3 

0.5 

1.8 

0.13 

6 

843.2 

17  43  48.97 

23  36  14-3 

0.5 

1.8 

0.13 

22 

II  46.7 

175029.55 

2338    3-5 

0.5 

1.8 

0.13 

7 

839.1 

174343.12 

23  36  12. 1 

0.5 

1.8 

0.13 

23 

II  42.6 

17  50  18.93 

-23  38    1.6 

0.5 

1.8 

0.13 

8 

835.1 

17  43  37-45 

-2336    9-9 

0.5 

1.8   0.13 

24 

II  38.5 

1750    8.33 

23  37  59.6 

0.5 

1.8 

0.13 

9 

831.I 

174331-96 

23  36    7-8 

0.5 

1.8   0.13 

25 

II  34-4 

17  49  57-76 

23  37  57-6 

0.5 

1.8 

0.13 

10 

827.1 

17  43  26.66 

23  36    5-7 

0.5 

1.8   0.13 

26  II  30.3 

17  49  47-21 

23  37  55-6 

0.5 

1.8 

0.13 

II 

8  23.0 

174321.55 

2336    3-7 

0.5 

1.8   0.13 

27 

II  26.2 

17  49  36.70 

233753-5 

0.5 

1.8 

0.13 

12 

8  19.0 

17  43  16.63 

23  36    1.8 

0.5 

1.8 

0.13 

28 

II  22.1 

17  49  26.23 

-23  37  51-4 

0.5 

1.8 

0.13 

13 

8  15.0 

174311.91 

-23  35  59.9 

0.5 

1.8,  0.13 

29  II  18.0 

17  49  15.81 

23  37  49-2 

0.5 

1.8 

0.13 

14 

8  ii.o 

1743    7-39 

233558.1 

0.5 

1.8'  0.13 

30  II  X3.9 

1749    5-42 

23  37  47-0 

0.5 

1.8 

0.13 

15 

8    7.0 

1743    3-06 

23  35  56.4 

0.5 

1.8 

0.13 

July  I  II    9-8 

17  48  55.08 

23  37  44-7 

0.5 

1.8 

0.13 

16 

8    3.0 

17  42  58.92 

23  35  54-8 

0.5 

1.8 

0.13 

2 

II    5.7 

17  48  44.79 

23  37  42.4 

0.5 

1.8 

0.13 

17 

7  59-0 

17  42  54-99 

23  35  53.2 

0.5 

1.8 

0.13 

3  II    1.6 

17  48  34.56 

-233740.1 

0.5 

1.8 

0.13 

18 

755-0 

1742  51.26 

-233551.6 

0.5 

1.8 

0.13 

4  10  57-5 

17  48  24.39 

23  37  37-7 

0.5 

1.8 

0.13 

19 

751.0 

17  42  47.74 

23  35  50.2 

0.5 

1.8 

0.13 

5 

10  53-4 

17  48  14.29 

23  37  35-3 

0.5 

1.8 

0.13 

20 

747.0 

17  42  44.42 

23  35  48.9 

0.5 

0 
1.8   0.13 

6 

1049.3 

17  48    4.26 

23  37  32.8 

0.5 

1.8 

0.13 

21 

743.1 

17  42  41.31 

23  35  47-6 

0.5 

1.8   0.13 

7 

10  45.2 

17  47  54«3o 

23  37  30.3 

0.5 

1.8 

0.13 

22 

7  39-1 

17  42  38.41 

233546.4 

0.5 

1.8 

0.13 

8 

10  41. 1 

17  47  44-41 

-23  37  27.8 

0.5 

1.8 

0.13 

23 

7  35-1 

17  42  35-71 

-23  35  45-3 

0.5 

1.8 

0.13 

9 

10  37.0 

17  47  34-60 

23  37  25.3 

0.5 

1.8 

0.13 

24 

731.1 

17  42  33.22 

23  35  44-2 

0.5 

1.8   0.13 

zo 

10  32.9 

17  47  24.88 

23  37  22.8 

0.5 

1.8 

0.13 

25 

727.2 

17  42  30.94 

23  35  43-2 

0.5 

1.8   0.13 

1         .* 

II 

10  28.8 

17  47  15.26 

23  37  20.2 

0.5 

1.8 

0.13 

26 

723.2 

17  42  28.88 

23  35  42.2 

0.5 

1.8   0.13 

12 

10  24.7 

1747    5-74 

23  37  17-6 

0.5 

1.8 

0.13 

27 

719.2 

17  42  27.03 

233541-4 

0.5 

1.8,  0.13 

13 

io2a6 

17  46  56.32 

-23  37  15.0 

0.5 

1.8 

0.13 

28 

715-3 

17  42  25-39 

-23  35  40.7 

0.5 

1.8   0.13 

1        "-^ 

14 

10  16.6 

17  46  47.00 

23  37  12.4 

0.5 

1.8 

0.13 

29 

7II-3 

17  42  23.97 

233540.1 

0.5 

1.8   0.13 

15 

10  12.5 

17  46  37-78 

2337    9-8 

0.5 

1.8 

0.13 

30 

7    7-4 

17  42  22.77 

23  35  39-6 

0.5 

1.8   0.13 

16 

10   8.4  174628.67 

2337    7-2 

0.5 

1.8 

0.13 

31 

7    3-4 

1742  21.78 

233539-1 

0.5 

1.8 

0.13 

17 

10   4.3'  1746  19.68 

2337    4-5 

0.5 

1.8 

0.13 

Sept.  I 

659-5 

17  42  21.00 

23  35  38.7 

0.5 

1.8 

0.13 

18 

10   0.2  17  46  10.80 

-2337    1-8 

0.5 

1.8   0.13 

2 

655-5 

174220.45 

-23  35  38.4 

0.5 

1.8  0.13 

1 

19 

956.1 

17  46   2.05 

23  36  59-2 

0.5 

1.8   0.13 

3 

651.6 

17  42  20.12 

23  35  38.2 

0.5 

1.8  0.13 

20 

952.1 

174553.43 

23  36  56-5 

0.5 

1.8 

0.13 

4 

647.7 

17  42  20.01 

23  35  38.0 

0.5 

1.8,  0.13 

1 

21 

948.0 

17  45  44-94 

23  36  53-8 

0.5 

1.8 

0.13 

5 

643.7 

17  42  20.12 

23  35  38.0 

0.5 

1.8  0.13 

22 

9  43-9 

17  45  36.57 

233651-2 

0.5 

1.8 

0.13 

6 

639.8 

17  42  20.46 

233538.1 

0.5 

1.8  0.13 

23 

939.9 

174528.34 

-23  36  48.6 

0.5 

1.8 

0.13 

7 

635.9 

17  42  21.02 

-23  35  38.2 

0.5 

1.8  0.13 

24 

935.8 

174520.25 

233646.0 

0.5 

1.8 

0.13 

8 

632.0 

17  42  21.80 

23  35  38.4 

0.5 

1.8 

0.13 ! 

25 

9  31-7 

17  45  12.29 

23  36  43-4 

0.5 

1.8 

0.13 

9 

6  28.0  17  42  22.80    23  35  38.7 

0.5 

1.8 

0.13 ' 

26 

9  27-7,  17  45    4-48 

23  36  40.8 

0.5 

1.8 

0.13 

10 

624.1   174224.04    233539.1 

0.5 

1.8 

0.13 : 

27 

923.6  17  44  56.82 

23  36  38.3 

0-5 

1.8 

0.13 

II 

6  20.2 

17  42  25.50 

23  35  39.6 

0.5 

1.8 

0.13 

28 

9  19.6 

174449.31 

-23  36  35-8 

0.5 

1.8 

0.13 

12 

6  16.3 

17  42  27.19 

-23  35  40.2 

0.5 

1.8 

0.13 

29 

915-5 

174441.96 

233633.3 

0.5 

1.8 

0.13 

13 

6  12.4 

17  42  29.10 

23  35  40.9 

0.5 

1.7 

0.13 ' 

30 

911.4 

17  44  34-76 

23  36  30.8 

0-5 

1.8 

0.13 

14 

6    8.5 

174231.24 

233541.7 

0.5 

1-7 

0.13 ' 

31 

9    7-4 

17  44  27  72 

233628.3 

0.5 

1.8 

0.13 

15 

6    4.6 

17  42  33.60 

233542.6 

0.5 

1.7 

0.13 

Aug.  I 

9    3-4 

1744  20.84 

23  36  25.9 

0.5 

1.8  0.13 

16 

6    0.8 

174236.19 

233543.6 

0.5 

1-7 

0.13 

2 

8  59-3'  17  44  14-13-23  36  23.5 

1 

0-5 

i.8|  0.13 

17 

556.9 

17  42  39.00 

-23  35  44.6 

0.5 

1-7 

0.13 

3 

8  55-3 

1744    7-59 

—23  36  21. 1 

1 

0.5 

1.8 

0.13 

18 

553.0 

17  42  42.04 

-23  35  45-7 

0.5 

1.7 

0.13 
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• 

FOR  ' 

TRANSIT  AT  WASHINGTON. 

• 

L  ate. 

Mean 

Time 

of 

Transit. 

Apparent 

Right 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

ofS.D. 

Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 
Ascension. 

Apparent 
Declination. 

Hor. 
Par. 

Semi- 
diam. 

Sid.T. 

ofS.D. 

Pass. 

Mer. 

h    m 

h    m     s 

0     t      " 

II 

s 

h    m 

b     m    s 

• 

0     t      II 

>' 

It 

s 

'  Jan.    o 

II  41.3 

6  19    4.80 

+22  17  26.4 

0.3 

1-3 

0.10 

Feb.  1 5 

835-9 

6  14  28.79 

+22  20  33.4 

0.3 

1.3 

0.09 

1 

II  37-3 

6  i8  57.52 

22  17  30.5 

0.3 

1-3 

O.IO 

16 

831-9 

6  14  25.01 

22  20  37. 1 

0.3 

1-3 

0.09 

2 

II  33.2 

6  18  50.25 

22  17  34-7 

0.3 

1-3 

0.10 

17 

827.9 

61421.35 

22  20  40.7 

0.3 

1.3 

0.09 

3 

II  29.2 

6  18  43.00 

22  17  38.8 

0.3 

1-3 

O.IO 

18 

823.9 

6  14  17.82 

222044.3 

0.3 

1.3 

0.09 

4 

II  25.1 

61835.77'   22  1743-0 

0.3 

1-3 

0.10 

19 

8  20.0 

6  14  14.42 

22  20  47.9 

0.3 

1-3 

0.09 

5 

II  21. 1 

6  18  28.57  +22  17  47.1 

1 

0.3 

1-3 

O.IO 

20 

816.0 

6  14  11.16 

+22  20  51.5 

0.3 

1-3 

0.09 

6 

II  17.0 

• 

6  18  21.40    22  17  51.3 

0.3 

1-3 

O.IO 

21 

8  12.0 

6  14    8.03 

22  20  55.0 

0.3 

1.3 

0.09 

7 

II  13.0 

6  18  14.26    22  17  55.4 

0.3 

1-3 

O.IO 

22 

8    8.0 

614    5.03 

22  20  58.5 

0.3 

1-3 

0.09 

8 

II    8.9 

6  18    7.15    22  17  59.6 

0.3 

1-3 

O.IO 

23 

8    4.0 

6  14    2.17 

22  21      1.9 

0.3 

1.3 

0.09 

9 

II    4.9 

6  18    0.06 

22  18     3.8 

0.3 

1-3 

0.10 

24 

8    0.0 

6  13  59.45 

22  21     5.3 

0.3 

1.3  0.09 

'           1 

lO 

II    0.8 

6  17  53.02 

+22  l8     8.0 

0.3 

1.3 

O.IO 

25 

756.1 

61356.86+2221    8.7 

0.3 

1           ' 
1.3  0.09 

II 

10  56.8 

6  17  46.03 

22  18  12.2 

0.3 

1-3 

O.IO 

26 

752.1 

6  13  54.40 

22  21  12. 1 

0.3 

1-3 

0.09 

12 

10  52.7 

6  17  39.09 

22  18  16.4 

0.3 

1-3 

O.IO 

27 

748.1 

6  13  52.08    22  21  15.5 

0.3 

1.3 

0.09 

'3 

10  48.7 

6  17  32.19 

22  18  20.6 

0.3 

1-3 

O.IO 

28 

7  44-2 

6  13  49.90    22  21  18.8 

0.3 

1-3 

0.09 

14 

10  44.6 

61725.34 

22  18  24.8 

0.3 

1.3 

O.IO 

29 

740.2 

6  13  47.86    22  21  22.1 

0.3 

1.3 

0.09 

15 

10  40.G 

6  17  18.55 

+22  18  29.0 

0.3 

1-3 

O.IO 

Mar.  I 

736.2 

6  1345.96+22  21  25.3 

0.3 

1.3  0.09 

i6 

10  36.6 

6  17  11.81 

22  18  33.2 

0.3 

1-3 

O.IO 

2 

732.3 

6  1344.21J   22  21  28.5 

0.3 

1.3  0.09 

I? 

10  32.5 

617    5.14    221837.4 

0.3 

1.3 

0.10 

3 

728.4 

6  1342.60    22  21  31.7 

0.3 

1.3  0.09 

i8 

10  28.5 

6  16  58.53 

22  18  41.6 

0.3 

1.3 

O.IO 

4 

724-4 

61341.13    222134.8 

0.3 

1.3   0.09 

19 

10  24.4 

6  16  51.98    22  18  45.8 

0-3 

1.3 

O.IO 

5 

720.4 

6  13  39-79    22  21  37.9 

0.3 

/I.3  0.09 

20 

10  20.4 

6  16  45.51  +22  18  50.0 

0.3 

1-3 

O.IO 

6 

716.4 

6  13  38.59+22  21  40.9 

0.3 

1.3^  0.09 

21 

10  16.4 

6  16  39.10 

22  18  54.2 

0.3 

1-3 

0.10 

7 

712.5 

6  13  37.54 

22  21  43.9 

0.3 

1.3 

0.09 

22 

10  12.3 

6  16  32.77 

22  18  58.4 

0.3 

1-3 

O.IO 

8 

7    8.5 

6  13  36.64 

22  21  46.9 

0.3 

1.3 

0.09 

23 

10    8.3 

6  16  26.52 

22  19     2.5 

0.3 

1-3 

0.10 

9 

7    4-6 

6  13  35.88 

22  21  49.8 

0.3 

1-3 

0.09 

24 

10    4.3 

6  16  20.35 

22  19    6.6 

0.3 

1-3 

O.IO 

10 

7    0.7 

61335.27 

22  21  52.6 

0.3 

1.3,  0.09  1 

25 

10    0.2 

6  16  14.25 

+22  19  10.7 

0.3 

1.3 

O.IO 

II 

656.7 

6  13  34.81 +22  21  55.4 

0.3 

1.3 

0.09 

26 

956.2 

6  16    8.24 

22  19  14.8 

0.3 

1-3 

0.10 

12 

652.8 

6  13  34.50    22  21  58.2 

0.3 

1-3 

0.09 

27 

952.2 

616    2.31 

22  19  18.9 

0.3 

1-3 

O.IO 

13 

648.8 

6  13  34.33 

22  22     0.9 

0.3 

1.3 

0.09 

28 

948.1 

6  15  56-47 

22  1923.0 

0.3 

1.3 

0.10 

14 

644.9 

6  13  34.31 

22  22     3.6 

0.3 

1-3 

0.09 

29 

944.1 

61550.71 

22  19  27.1 

0.3 

1-3 

O.IO 

15 

641.0 

6  13  34.43    22  22    6.2 

0.3 

1.3    O.Q9 

30 

940.1 

6  1545.05+22  19  31.2 

0.3 

1.3 

0.10 

16 

637-1 

6x334.70+2222    8.8 

0.3 

1.3  0.09 

31 

936.1 

6  15  39.49 

22  19  35.2 

0-3 

1-3 

O.IO 

17 

633.1 

61335-11 

22  22  II. 4 

0.3 

1-3 

0.09 

Feb.   I 

932.0 

6  15  34-03 

22  19  39.2 

0.3 

1-3 

O.IO 

18 

629.2 

61335.67 

22  22  13.9 

0.3 

1.3J  0.09 

2 

928.0 

6  15  28.67 

22  1943-2 

0.3 

1-3 

O.IO 

19 

625.3 

6  13  36.38    22  22  16.4 

0.3 

1-3,  0.09 

3 

924.0 

6  15  23.40 

22  1947.2 

0.3 

1-3 

O.IO 

20 

621.4 

6  13  37.24    22  22  18.8 

0.3 

1-3 

0.09 

4 

9  20.0 

6  15  18.23 

+22  19  51-2 

0.3 

1-3 

0.10 

21 

617.5 

6  13  38.25+22  22  21.2 

0.3 

1.3 

0.09 

5 

915.9 

61513-17 

22  19  55.2 

0.3 

1-3 

0.10 

22 

6  13.6 

6  13  39.40 

22  22  23.5 

0.3 

1.3 

0.09 

6 

91I.9 

6  15    8.22 

22  19  59.1 

0.3 

1-3 

O.IO 

23 

6    9.6 

6  13  40.70 

22  22  25.8 

0.3 

1-3 

0.09 

7 

9    7-9 

615    3-38 

22  20     3.0 

0.3 

1-3 

O.IO 

24 

6    5-7 

61342.15 

22  22  28.0 

0.3 

1.3 

0.09 

8 

9    3.9 

6  14  58.65 

22  20     6.9 

0.3 

1-3 

0.09 

25 

6    1.8 

61343.75 

22  22  30.1 

0.3 

1.3 

0.09 

9 

859.9 

6  14  54.04 

+22  20  10.8 

0.3 

1-3 

0.09 

Sept.25 

18  15.7 

635    5.42 

+22  II  47.5 

0.3 

1.3 

0.09 

10 

855.9 

6  14  49.54 

22  20  14.6 

0-3 

1-3 

0.09 

26 

18  11.8 

635    7-55 

22  II  44.3 

0.3 

1.3 

0.09 

II 

851.9 

61445-15 

22  20  18.4 

0.3 

1.3 

0.09 

27 

18    7.9 

635    9-54 

22  II  41. 1 

0-3 

1.3 

0.09 

12 

847.9 

6  14  40.88 

22  20  22.2 

0.3 

1-3 

0.09 

28 

18    4.0 

63511.39 

22  II  38.0 

0.3 

1.3 

0.09 

13 

843.9 

6  14  36.72 

22  20  26.0 

0.3 

1-3 

0.09 

29 

18    0.1 

635  13.10 

22  II  35.0 

0.3 

1.3 

0.09 

14 

839-9 

6  14  32.69+22  2029.7 

0.3 

1-3 

0.09 

30 

17  56.2 

6  35  14.66 

+22  II  32.1 

0.3 

1.3 

0.09 

15 

835-9 

6  1428.79+22  2033.4 

0.3 

1-3 

0.09 

Oct.    I 

17  52.3 

6  35  16.07 

-1-22  11  29.3 

0.3 

1-3 

0.09 
^ 
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FOR  TRANSIT  AT  WASHINGTON. 


Date. 


Oct.    I 

2 

3 
4 

5 

6 

7 

8 

9 

10 

zi 

^    12 

13 
14 
15 

i6 

17 
i8 

19 

20 

21 
22 

23 
24 
25 

26 
27 
28 
29 

30 
31 

Nov.  1 

2 

3 

4 

5 

6 

7 
8 

9 

10 
II 
12 
13 
14 

15 
16 


Mean 
Time 

of 
Transit 


h    m 

752.3 
748.4 

7  44-5 
7  40.6 

736.7 

732.7 
728.8 

724.9 

7  21.0 

717.0 

713.1 

7    9-2 

7    5-2 

7  1-3 
657.4 

653.4 
649.5 

645.5 
641.6 

637.6 

633-7 
629.7 

625.7 

621.8 

617.8 

613.8 
6   9.9 

6  5.9 
6    1.9 

557.9 

5  54-0 
550.0 

5  46.0 

542.0 

538.0 

534.0 
530.0 

5  26.0 

5  22.0 

5  18.0 

514.0 
510.0 
5  6.0 
5  2.0 
458.0 

454.0 
450.0 


Apparent 

Ri(?ht 
Ascension. 


h  m     s 
6  35  16.07 

63517.34 
6  35  18.47 

6  35  19.45 
6  35  20.28 

6  33  20.97 
6  3521.52 
6  35  •21.92 
6  35  22.18 
6  35  22.29 

6  35  22.26 
6  35  22.07 

6  35  21.74 
63521.27 

6  35  20.65 
6  35  19.88 
6  35  18.98 

6  35  17.94 
6  35  16.76 

6  35  15.42 

63513.95 
63512.34 

6  35  10.58 

635    8.69 

6  35    6.66 

635  4.49 
635  2.17 
6  34  59.72 
63457.13 
6  34  54-41 

6  34  51-56 
6  34  48.58 

6  34  45.47 
6  34  42.23 
6  34  38.86 

6  34  35-35 

6  34  31.72 

6  34  27.96 

6  34  24.07 
6  34  20.06 

6  34  15-93 
6  34  11.68 

634  7-32 
634    2.84 

6  33  58.24 

6  33  53.53 
6  33  48.71 


Apparent 
Declination. 


Hor. 
Par. 


+22 

II  29.3 

22  : 

tl  26.7 

22  : 

tl  24.3 

22  : 

ri  22.0 

22  ] 

[I  19.8 

+22  ] 

[I  17.6 

22  ] 

[I  15.6 

22  ] 

[I  13.8 

22  ] 

[I  12.1 

22  I 

[I  10.4 

+22  J 

[I    8.9 

22  ] 

:i    7.6 

22  ] 

11    6.4 

22  ] 

ti    5.3 

22  ] 

^i    4-3 

+22  ] 

^i    3.5 

22  ] 

[T    2.8 

22  ] 

[I    2.2 

22  ] 

[I    1.7 

22  ] 

:i    1.4 

+22  ] 

[I    1.2 

22  ] 

.1    I.I 

22  ] 

;i    I.I 

22  ] 

:i    1.3 

22  ] 

[I    1.6 

+22  ] 

[I    2.1 

22  ] 

[I    2.7 

22  ] 

^i    3.4 

22  ] 

[I    4.2 

22  ] 

:i    5.2 

+22  ] 

[I    6.4 

22  ] 

[I    7.7 

22  ] 

[I    9.1 

22  ] 

[I  10.5 

22  ] 

II  12.0 

+22  ] 

[I  13.6 

22  ] 

[I  15.4 

22  ] 

:i  17.4 

22  ] 

[I  19.5 

22  ] 

:i  21.7 

+22  ] 

[I  24.0 

22  J 

:i  26.5 

22  ] 

[I  29.1 

22  ] 

:i  31.8 

22  ] 

[I  34.6 

+22  : 

ti  37.5 

+22  ] 

II  40.5 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 

0.3 

0.3 
0.3 

0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 


Semi* 
diam. 

Sid.T. 
ofS.D, 

Pass. 

Mer. 

» 

s 

1.3 

0.09 

1-3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1-3 

0.09 

1-3 

0.09 

1-3 

0.09 

1-3 

0.09 

1-3 

0.09 

1.3 

0.09 

^•3 

0.09 

1-3 

0.09 

1-3 

0.09 

1.3 

0.09 

1-3 

0.09 

1.3 

0.09 

1-3 

0.09 

1.3 

0.09 

.1-3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1-3 

0.09 

1-3 

0.09 

1.3 

0.09 

1-3 

0.09 

1-3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1-3 

0.09 

1.3 

0.09 

1.3 

0.09 

1-3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

1.3 

0.09 

Date. 


Nov.  16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 
28 
29 
30 

Dec.   I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 


Mean 

Time 

of 

Transit. 


h    m 
450.0 

4  46.0 

4  42.0 

4  38.0 

4  33-9 

429.9 

425.9 
421.9 

417.8 

413.8 

4  9.8 
4  5.8: 
4  1-7 
3  57-7 
353.7 

3  49-7 
3  45-6 

^3  41-5 
3  37-5 
3  33-5 

329.4 
325.4 
321.4 
3  17.3 
313-3 


Apparent 

Right 
Ascension. 


Apparent 
Declination. 


Hor. 
Par. 


Semi- 
diam. 


3  9-2 
3  5-2 
3  i-l 
257-1 
253.0 

2  49.0 
2  44.9' 

2  40.9! 
2  36.8 
2  32.8 

2  28.7 
224.7 
2  20.6 
2  16.6 
2  12.5 

2  8.5 
2  4.4 
2     0.4 

156.3 
I  52.2 

I  48.2 

I  44-1 


b  m     8 
63348.71+22 

63343-79  22 
63338.76     22 

6  33  33-62  22 
6  33  28.38    22 

6  3323.04+22 
6  33  17.61  22 
6  33  12.08  22 
633  6.45  22 
633    0.73    22 

6  32  54.93  +22 
6  32  49.03    22 

6  32  43-03  22 
6  32  36.96  22 
6  32  30.81    22 

6  32  24.59+22 
6  32  18.28  22 
6  32  II. 91  22 
6  32  5.46  22 
6  31  58.94    22 

6  31  52.34+22 
631  45.69  22 
6  31  38.98  22 
6  31  32.21  22 
6  31  25.38    22 

6  31  18.51+22 
6  31  11.59  22 
6  31    4.62    22 

6  30  57-59  22 
6  30  50.54    22 

6  30  43.46  +22 

6  30  36.34  22 

63029.18  22 

6  30  22.00  22 

6  30  14.80  22 

630  7.56+22 
6  30  0.30  22 
6  29  53.03  22 
6  29  45.74  22 
6  29  38.44    22 

629  31.13+22 
62923.81  22 
6  29  16.49  22 
629  9.18  22 
6  29    1.87    22 

628  54.56+22 
6  28  47.27  +22 


I  40.5 
143.6 
I  46.8 
I  50.1 

153-4 

1  56.8 

2  0.4 
2    4.1 

2  7.9 
2  II. 8 

215.8 

2  19.9 
2  24.1 
2  28.4 
232.7 

2  37.0 

2  41.4 

245.9 
250.5 
255-2 

3  0.1 
3  5.0 
3  9-9 
314-9 
319-9 

325.0 

330.1 

335.3 
340.6 

3  45-9 

351.2 
356.6 

4  2.0 

4  7.5 
413.0 

418.5 
424.1 

429-7 

435.3 

4  41.0 

446.7 

452.4 
458.2 

5  40 
5    9-8 

5^5-6 
521.4 


0-3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0-3 
0.3 
0.3 

0.3 
0.3 
0-3 
0.3 
0.3 

0.3 
0.3 
0.3 
0-3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0-3 
0-3 
0.3 

0-3 
0.3 
0.3 
0.3 
0.3 

0-3 
0.3 
0.3 
0.3 
0.3 

0.3 
0-3 
0.3 
0.3 
0.3 

0.3 
0.3 


Sid.T.' 
ofS.D. 

Pass. 

Mer. 


.3  o 
-3  o 
-3  o 
•3   o 

-3   o 

-3  o 
-3  o 
.3  o 
-3  o 
.3   o 

-3  o 

.3  o 

.3  o 

.3  o 

.3  o 

.30 
.3  o 
.3  o 
.3  o 
.3  o 

.3  o 
.3  o 
.3  o 
.3  o 
.3  o 

.3  o 

.3  a 

.3  o 

.3  o. 

.3  o 

.3  o 

.3  o 

.3  o. 

.3  o 

.3  o 

.3  o 
.3  o 
.3  o 
.3  o 
.3   o 

.3   o, 

.3   o 

.3  o 
.3  o 
.3  o 

-3  o 
•3   o 


s 

.09 
.09 
.09 
.09 

10  ! 

.10 
.10 

10 

10 


10 

.10 

10 

10 

10 

,10 

10 
10 
10 
10 
10 

10 

10 

,10 

.10 

10 

,10 
10 
10 
10 
10 

10 

,10 

10 

.10 

10 

10 

10 

10 

.10 

,10 

,10 
.10 
,10 
10 
,10 

10 
10 
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ECLIPSES,  1904. 
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ECLIPSES  IN  1904. 


In  the  year  1904  there  will  be  two  eclipses,  both  of  the  Sun. 

I. — An  Annular  Eclipse  of  the  Sun,  1904,  March  16,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       b      m  s 

Greenwich  mean  time  of  6  in  right  ascension,  March  16  17  45  39.1 


m 


m 


Sun  and  Moon's  R.  A.        23  46     8.07 

Of  " 

Sun's  declination  i   30     8.6    S. 

Moon's  declination  i  22  46.6    S. 

Sun's  equa.  hor.  parallax  8.8 

Moon's  equa.  hor.  parallax     54  24.6 


Hourly  motions    9.i4andi   54.49 

»       »» 

Hourly  motion  o  59.3     N. 

Hourly  motion  9  21.4     N. 

Sun's  true  semidiameter  16     4.1 

Moon's  true  semidiameter  1449.6 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 


Greenwich  Mean 
Time. 

d       h        m 

March  16  14  36.5 
16  15  44.0 
16  17  45.7 
16  19  37.6 
16  20  45.0 


Longitude  from 
Greenwich. 

o  > 

52  41.7  E. 

35  53  6  E. 
95  44.8  E. 

157     3.7  E. 
140  17.4  E. 


Latitude. 
12    58.7    S. 

10  15.3  s. 

6  20.6  N. 

25  12.4  N. 

22  29.7  N. 


II. — A  Total  Eclipse  of  the  Sun,  1904,  September  9,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h      m         8 

Greenwich  mean  time  of  6  in  right  ascension,  September     9     8  49  34.1 

h      m         s  8^9 

Sun  and  Moon's  R.  A.       11   11     5.39  Hourly  motions  9.00  and  146.16 


Sun's  declination  5  14  56.3 

Moon's  declination  5     4  30.7 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax    61  23.0 


N.                 Hourly  motion  o  56.7 

N.                 Hourly  motion  n  32.3 

Sun's  true  semidiameter  15  53.2 

Moon's  true  semidiameter  16  43.6 


S. 
S. 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 
Time. 

Longitude  from 
Greenwich. 

Latitude. 

d      h        m 

0           f 

0          t 

9     6     7.8 

176  19.0   E. 

II     9-3  N- 

9     7     3-0 

162  49.7   E. 

7  53-0  N. 

9     8  49.6 

133     5-2   W. 

4  35-1    S. 

9  10  25.7 

69  45.2   W. 

26  38.0   S. 

9  II  20.9 

83  1 1.6  W. 

23  21.8  s. 

Eclipse  begins  Seotember 

Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 

The  regions  within  which  the  eclipses  of  the  Sun  are  visible  are  laid  down  on  the 
accompanying  charts,  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  times 
of  beginning  and  ending  at  any  place  may  be  found  within  fifteen  or  twenty  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR 

ECLIPSE 

OF  THE  SUN,  1904,  MARCH  16. 

Co-ordinates  of  Center 

Radius  of  Penumbra 

of  Shadow  on 

Direction  of  Axis  of  Shadow. 

and  Shadow  on 

Greenwicb 

Fundamental  Plane. 

Fundamental  Plane. 

Mean 
Time. 
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/« 
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19 

0 
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+0.326  90 

— 8.412  90 
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282  50.8 

+0.569  28 
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292  50.9 
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1 
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Greenwich 

Log  x' 

Logy 

Log/i' 

Log  Tangent 
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s  of  Angles  of 
les. 

Mean 
Time. 
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I  Minute. 
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14 
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+  1. 1762 
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+  7.669  80 

15 
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7.9077 
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7.9078 

7.4099 

1. 1762 
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.  767194 
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21 

\ 

0 

+  79077 
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+  1. 1762 

+  7.671  93 

+  7.669  76 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1904,  MARCH  16. 
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Mean 
Time. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 
OF  THE  SUN,  1904,  SEPTEMBER  9. 
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Co-ordinates  of 

Center    of    Shadow    on 
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Direction  of  Axis  of  Shadow. 
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160  42.2 

163  12.2 

165  42.3 
168  12.3 
170  42.4 
173  12.4 


Radius  of  Penambra  and  Shadow 
on  Fundamental  Plane. 


-  7-4594 
7-4596 

7-4597 

7-4599 

7-4599 
7.4600 

—  7.4601 


/i 


+0.532  48 
0.532  49 
0.532  50 

0.53251 
0.53252 

0.53253 

+0.532  54 
0.532  55 
0.532  56 

0.532  56 
0.532  57 
0.532  57 

+0.532  58 
0.532  58 
0.532  58 
0.532  58 
0.532  59 
0.532  59 

+0.532  59 
0.532  59 
0.532  59 
0.532  59 
0.532  58 
0.532  58 

+0.532  58 
0.532  57 
0.532  57 
0.532  56 
0.532  56 

0.53255 

+0.532  54 
0.532  53 
0.53252 

+0.53251 


-0.013  84 
0.013  82 
0.013  81 
0.01380 
0.01379 
0.01378 

-0.01377 
0.013  76 
0.01375 
0.01375 
0.01374 
0.01374 

0.01373 
0.01373 
0.01373 
0.01372 
0.013  72 
0.013  72 

-0.01372 
0.013  72 
0.013  72 
0.01373 
0.01373 
0.01373 

-0.01373 
0.01374 
0.01374 
0.01375 
0.01375 
0.013  76 

0.01377 
0.013  78 
0.01379 
■0.013  80 


Log  //' 

for 

z 

Minute. 

+ 

1. 1762 

1. 1762 

1. 1762 

1. 1762 

1. 1762 

1. 1762 

+ 

1. 1762 

Log  Tangents  of  Angles  of 
Cones. 


Penumbra. 


Shadow. 


7.666  85 

7.666  86 
7.666  86 
7.666  86 
7.666  87 
7.666  87 
7.666  88 


7.664  68 
7.664  69 
7.664  69 
7.664  6g 
7.664  70 
7.664  70 
7.66471 


TOTAL  ECLIPSE  or 


l^OVdiT/ie  hours  of  beginning  and  endini^ 


)p SEPTEMBER  9^i?1904 


f/idiiij  arc  exjyrcssed  in  Grecn^wijctvJUisan  7i/ne. 


TM  MOwn»  ^crm  co .  ^MOTaLiTHO .  itwiiihwtdm.  »  c 
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PATH  OF  THE  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1904,  SEPTEMBER  9. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Line. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of  Totality 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

0        > 

0       f 

0       t 

a          * 

0       t 

0       ( 

m      8 

Limits. 

+    8  41.0 

162  47-7  E. 

+    7  53-0 

162  49-7  E. 

+    7     4-9 

162   51.5  E. 

yh    5m 

9  27.8 

174  13.5  E. 

8   35.5 

173  37-6  E. 

7  43-2 

173     1.7  E. 

3  18.6 

10 

9  31-9 

177   10.6  W. 

8  38.7 

177  36.0  w. 

7  45-5 

178     1.4  w. 

3  46.6 

15 

9   16. 1 

171  43.6 

8  22.0 

172     7.6 

7  27.9 

172   31.6 

4    6.7 

20 

8   53-1 

167   30.2 

7   58.3 

167   54-3 

7     3.5 

168   18.4 

4  23-7 

25 

8   24.9 

163  59.2 

7   29.6 

164  23.7 

6  34-3 

164  48.2 

4  38.9 

30 

+    7   53.2 

160  56.5 

+    6   57.6 

161   21.6 

+    6     2.0 

i6x   46.7 

4  52.7 

35 

7   19- 1 

158   14.3 

6  23.2 

158  40.1 

5  27.3 

159     5-9 

5    5.1 

40 

6  43.1 

155  47.4 

5  47-0 

156   14.0 

4  50-9 

156  40.6 

5  i6-5 

45 

6     5.1 

153  32.8 

5     90 

154     0.1 

4   12.9 

154  27.4 

5  27.0 

50 

5   25.8 

151   27.9 

4  29.6 

151   55-9 

3  33.4 

152   23.9 

5  36.5 

55 

4  45-2 

149  31.2 

3  49-0 

149  59.8 

2   52.8 

150  28.4 

5  45-1 

8     0 

+    4     3-5 

147  41.2 

+    3     7-3 

148   10.4 

+    2   ii.i 

X48   39.6 

5  52.9 

5 

3   20.6 

145   56.7 

2  24.5 

146  26.4 

I   28.4 

146  56.1 

559.8 

10 

2   36.8 

144   16.9 

I   40.7 

144  47.1 

0  44.6 

145   17.3 

6    5.8 

15 

I    52.1 

142  40.8 

0  56.1 

143   11.4 

+    0     0.1 

143  42.0 

6  II. 0 

20 

I     6.5 

141     7.9 

+    0   10.6 

141    38.9 

-    0  45-3 

142     9.9 

6  15.3 

25 

4-    0   20.1 

139   37-5 

-    0   35.7 

140     8.8 

I   31-5 

140  40.1 

6  18.6 

30 

-    0  27.3 

138     9.2 

—    I   22.9 

138  40.7 

-    2   18.5 

139   12.2 

6  2I.I 

35 

I    15-5 

136  42.4 

2   10.9 

137   14.0 

3     6.3 

137   45.6 

6  22.7 

40 

2     4-3 

135   16.7 

2   59.6 

135  48.3 

3   54-9 

136   19.9 

6  23.6 

45 

2   53-9 

133   51.5 

3  49-1 

134  23.1 

4  44-3 

134   54-7 

6  23.7 

50 

3  44-4 

132   26.2 

4   39-5 

132   57-9 

5   34.6 

133   29.6 

6  23.0 

55 

4   35.7 

131     0.7 

5   30.7 

131   32.3 

6  25.7 

132     3.9 

6  21.3 

9     0 

-    5  27.8 

129   34-3 

—    6   22,7 

130     5'8 

-    7   17.6 

130   37-3 

6  18.8 

5 

6  20.8 

128     6.8 

7   15-6 

128   38.0 

8   10.4 

129     9.2 

6  15.6 

10 

7   14-8 

126   37.2 

8     9.5 

127     8.1 

9     4-2 

127   39.0 

6  11.5 

15 

8     9.6 

125     5-3 

9     4-3 

125   35.8 

9  59-0 

126     6.3 

6    6.6 

1 

20 

9     5-6 

123   30.3 

10     0.2 

124     0.3 

10  54.8 

124   30.3 

6    0.9 

25 

10     2.6 

121    51.6 

10   57.2 

122   20.9 

II    51.8 

122   50.2 

5  54-4 

1 

30 

-  II     0.7 

120     8.0 

-"    55-3 

120   36.6 

-12  49.^ 

121     5.2 

1 
5  47-1 

35 

12     0.0 

118    18.9 

12   54.6 

118  46.6 

13   49-2 

119   14.3 

5  39.1 

40 

13     0.8 

116   22.7 

13   55-4 

116  49.3 

14   50.0 

117   15.9 

5  30.2      1 

45 

14     3-5 

114    17.8 

14   58.0 

114   43-3 

15   52.5 

115     8.8 

5  20.5      , 

50 

15     7.9 

112      2.3 

16     2.4 

112   26.5 

16   56.9 

112   50.7 

5    9-9      1 

55 

16   14.5 

109   33.0 

17     8.9 

109   55.5 

18     3.3 

no  18.0 

4  58.3 

10     0 

-  17   23.4 

106   46.8 

-  18    17.8 

107     7.2 

-  19   12.2 

107  27.6 

4  45.7      ' 

5 

18   35-7 

103    36.8 

19   30.0 

103   54.6 

20  24.3 

104   12.4 

4  32.4 

10 

19   52.2 

99   53-6 

20  46.4 

100     8.1 

21   40.6 

100  22.6 

4  17.2 

15 

21    15.1 

95   18.0 

22     9.1 

95   27.7 

23     3.1 

95   37-4 

4    0.1 

20 

22  48.5 

89     6.3 

23   42.3 

89     7.4 

24   36.1 

89     8.5 

3  39-2      , 

Limits. 

-25   49-7 

69  43-1  W. 

-  26   38.0 

69  45-2  W. 

-27   25.5 

69  48.9  w. 

( 
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MOON'S  PHASES,  LIBRATIONS,  ETC.,  1904. 


WASHINGTON  MEAN  TIME 

PHASES  OF  THE  MOON. 

New  Moon. 

First  Quarter.                                    Foil  Moon. 

Last  Qnart 

er. 

d     h      m 

d      h       m 

d      h        m 

d 

h      m 

January         2  12  39.1 

January         9 

4      1.8 

January       i6  22  38.3 

January       25     3  32.7 

January       31  23  24.9 

February    •  7 

16  47.9  , 

February    15  17  56.4 

February     23  18    0.4 

March            i     9  40.1 

March            8 

7  52.3 

March         16  12  30.9 

March          24    4  28.5 

March          30  19  36.1 

April              7 

0  45.1 

April            15     4  44.9 

April            22  II  46.4 

April            29     5  27.9 

May               6 

18   42.1 

May             14  17  50-1 

May             21  17  10.4  1  May              28  15  46.3 

June               5 

12   44.5 

June             13     4     2.2 

June             19  22     2.3  '  June             27     3  15.1 

July                5 

5  45.9 

July              12  12  19.0 

July              19     3  40.3  1  July              26  16  33.6 

August          3 

20  54-5 

August         10  19  49.8 

August         17  II  18.8 

August         25     7  53.7 

September    2 

9  50-2 

September   9     3  34.5 

September  15  22    4.4 

September  24    0  41.4 

October         i 

20  43.8 

October        8  12  16.6 

October       15  12  45.9 

October       23  17  47.5 

October       31 

6     5.0 

November     6  22  28.4 

November   14     7  27.2 

November   22  10     3.9 

November  29 

14  29.7 

December     6  10  38.1 

December   14     4  58.6 

December   22    0  52.7 

December  28 

22  37.7 

PERIGEE.  APOGEE.  AND  GREATEST  LIBRATION. 

Perigee. 

Apogee. 

Greatest  Libration. 

d        h 

d      h 

d      h     m 

d 

h     m 

January            3  19.4 

January            19     5.9 

January       10    7  37  W. 

January       26 

7  54  E. 

February           1     7.0 

February         15     7.3 

February      7     9  53  W. 

February    23 

14  21  E. 

February        29  19.8 

March               13  12.9 

March           6  17  35  W. 

March         22 

II  17  E. 

March             29    4.6 

April                 10    4.4 

April             3  23  24  W. 

April            18 

7     2  E. 

April                26     1.5 

May                    7  23.2 

May               I  22    0  W. 

May              14 

15     2E. 

May                  22     5^. 

June                   4  18.3 

May             29     6  55  W. 

June             10 

20  21  £.| 

June                 16  19.4 

July                     2  12.3 

June             24  18  40  W. 

July               8 

15  46  E. 

July                  14  I  I.I 

July                  30     3.0 

July             21     9     I  W. 

August           5 

18  34  E. 

August             II  16.2 

August             26  1 1. 1 

August         18    0  26  W. 

September    3 

0  11  E. 

September        9     2.1 

September       22  12.9 

September  15     3  10  W. 

October         i 

3  a9E. 

October            7  13.0 

October            19  21.0 

October       13    9     2  W. 

October      28 

17  17  E. 

November         4  19.2 

November        16  13.8 

November  10  12  44  W. 

November  23 

23  28  E. 

December         2     7.2 

December        14  10.5 

December     8     7  48  W. 

December  20 

15  46  E. 

December       26  23.6 

FORMULAE  FOR  THE  LIBRATION  OF  THE  MOON. 

Let  /ssthe  inclination  of  the  Moon's  equator  to  the  ecliptic  (=1^  28 '.8). 

^  =  tbe  mean  longitude  of  the  Moon's  ascending  node,  or  the  mean  longitude  of  the  descend-    || 

mg  node  of  the  Moon's  equator. 

C — the  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle  of    || 

declination,  counted  from  north  to  east  on  the  apparent  disk, 

A,  fit  a,  dssthe  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  Moon,  corrected     | 

for  parallax. 

X'  r=  the  selenooentric  longitude  of  the  Earth,  coonted  on  the  Moon's  equator  from  its  descend-     | 

ing  node,  Q, 

h^t^'t^  =the  quantities  defined  on  page  284,  where  their  values  for  the  current  year  are  given.         | 

The  Moon's  libration  in  longitude  and  latitude  may  then  be  found,  for  any  time,  by  means 

I  of  the 

following  formula,  in  connection  with  the  tables  given  on  pages  284  and  285 :» 

/<  =  —  o'.574  sin  2  (ft  —A) 

A  —  sin  /  cos  (Q  —  X) 

Set  /adit,  page  aSi, 

tan  ^  s  tan  /  sin   (Q  ^A) 

m          ^#                       ^^ 

V  ^X  +  ,i  +  Ab 

The  libration  in  latitude        ss  6  zss  B^fl 

The  libration  in  longitude      =  /  t=  A'  — (( 

^„  ^_,5n  fCo»(X'  +  J-Si) ^..c«i(«-Q') 

COS  6                                                     COS  ^ 

STARS  OCCULTED  BY  THE  MOON,  1904. 
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MEAN  PLACES  FOR  1904.0.     (January  1^.068 

,  Washington.) 

Name  of  Star. 

Magni- 
tude. 

• 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

Annual 
Proper  Motion. 

B.  A.  C.  57  . 

7.0 

h      m       s 
0    12    51.841 

s 
+  0.0070 

0       »        » 
+     I       9    17.32 

+  0.023 

B.  A.  C.  167 

7-5 

0    34    12.096 

+  0.0510 

2  35  52.33 

+  0.287 

B.  A.  C.  237 

6.7 

0    46    21.652 

+  0.0008 

2  51  51.56 

—  0.069 

B.  A.  C.  243 

7-3 

0    48    22.950 

3  33  57.24 

•    *    .    « 

73  Piscium 

6.4 

0    59    54.025 

+  0.0008 

5     8  30.22 

—  0.004 

77  Piscium 

6.1 

I       0    51.067 

—  0.0008 

+    4  23  49.77 

1 

—  O.I  19 

e  Piscium 

5-7 

I     3  25.346 

—  0.0195 

5     8  31.05 

-0.174 

88   Piscium 

6.2 

I     9  42.680 

—  0.0020 

6  29  15.12 

—  0.028 

B.  A.  C.  410. 

7-4 

I   17  55.423 

6  54  35-07 

■     •     •     • 

96  Piscium 

6.6 

I  24     2.335 

—  0.0028 

6  47  54.51 

—  0.065 

11  Piscium 

5-2 

I  25     9.202 

+  0.0177 

+    5  38  56.71 

-  0.031 

64  Ceti      .... 

5-7 

2     6  16.853 

—  0.0105 

8     7  13.54 

—  O.IOO 

k  Arietis 

5-4 

2  19  40.109 

-  0.0007 

10  10  33.02 

—  0.013 

B.  A.  C.  755 

7.0 

2  21  36.614 

+  0.0022 

10     8     0.26 

—  0.019 

25  Arietis 

7-3 

2  22  16.954 

—  0.0194 

9  46  19.64 

-  0.224 

31  Arietis 

5.6 

2  31  23.650 

+  0.0177 

+  12     I  53.09 

-  0.075 

38  Arietis 

52 

2  39  43-572 

+  0.0073 

12     2  30.92 

—  0.069 

W.  B.  ii,  1033 

5-9 

3'   I     7-328 

12  49     3.01 

.... 

B.  A.  C.  987 

6.3 

3     6     5.438 

12  41     1.75 

.... 

W.  B.  iii,  275 

6.2 

3  18  52.991 

12  17  21.31 

.... 

B.  A.  C.  1272 

6.3 

4     2  29.432 

+  17     5     0.64 

.... 

W.  B.(2)iv,59    . 

6.4 

4    7     0-657 

17     I  50.68 

.... 

48  Tauri  .... 

6.4 

4  10  19.138 

+  0.0074 

15     9  38.75 

—  0.010 

SS  Tauri  .... 

7.3 

4  14  24.990 

+  0.0073 

16  17  28.28 

—  0.050 

^*  Tauri  .... 

4.0 

4  17  23.789 

+  0.0066 

17  19     3.45 

—  0.025 

63  Tauri  .... 

5.6 

4  17  54.477 

+  0.0066 

+  16  33  11.61 

—  0.040 

^»  Tauri  .... 

4-7 

4  18  33.649 

+  0.0008 

17  13  18.45 

—  0.046 

^  Tauri  .... 

4-2 

4  19  55.965 

+  0.0065 

17  42  30.97 

-0.025 

70  Tauri  .... 

6.3 

4  20    8.318 

+  0.0057 

15  43  19.03 

-  0.025 

71  Tauri  .... 

6.0 

4  20  52.453 

+  0.0069 

15  24     1.40 

-  0.033 

75  Tauri  .... 

5-3 

4  22  56.991 

—  0.0009 

+  16     8  43.25 

+  0.008 

^' Tauri  .... 

3-9 

4  23     5.201 

+  0.0048 

15  44  57.41 

-  0.015 

^  Tauri  .... 

3.6 

4  23  10.685 

+  0.0064 

15  39  31-49 

—  0.003 

80  Tauri  .... 

5-6 

4  24  39.986 

+  0.0050 

15  25  42.47 

—  0.004 

B.  A.  C.  1391 

5.0 

4  25     3.817 

+  0.0051 

15  59     7.47 

-  0.037 

81  Tauri  .... 

5-5 

4  25  10.170 

+  0.0069 

+ 15  28  59.52 

—  0.018 

B.  A.  C.  1394 

7.5 

4  25  16.9.. 

15  56  28.32 

—  0.025 

85  Tauri  .... 

6.5 

4  26  22.719 

+  0.0070 

15  38  44.78 

—  0.040 

B.  A.  C.  1406 

7-5 

4  28    8.359 

+  0.0001 

16    7  15.51 

-  0.032 

89  Tauri  .... 

6.5 

4  32  39.566 

+  0.0054 

15  50  28.46 

—  0.01 1 

fl- Tauri  .... 

4.8 

4  33  46.925 

+  0.0050 

+ 15  43  40.45 

—  0.022 

B.  A.  C.  1526 

5.8 

4  51  49.572 

—  0.0012 

17    0  10.61 

—  0.028 

104  Tauri  .... 

5-1 

5     I  46.514 

+  0.0375 

18  30  59.35 

+  0.022 

Ill  Tauri  .... 

5.2 

5  18  49.231 

+  0.0157 

17  17  40.35 

+  0.006 

115  Tauri  .... 

5-4 

5  21  34.048 

+  aooo6 

+  17  52  48.87 

-0.004 
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STARS  OCCULTED  BY  THE  MOON,  1904. 


i 

\                     MEAN  PLACES 

1  FOR  1904.0.      (January  i**.o68 

i,  Washington.) 

Name  of  Star. 

Magni- 
rade. 

Right  Ascension. 

Annaal 
Proper  Motion 

Declination. 

Annnal 
Proper  Motion. 

117  Tauri  .... 

6.3 

h      m       s 
5    22    27.174 

s 
—  0.0001 

e           t           «» 

+  17     9  33.09 

—  0.081 

W.  B.  (2)v,  606   . 

7.0 

5  23  42.217 

18  17  16.42 

.... 

.   119  Tauri  .... 

4.6 

5  26  35.002 

-0.0003 

18  31  23.01 

—  0.002 

120  Tauri  .... 

S3 

5  27  54.060 

+  0.0005 

18  28  19.93 

+  0.006 

122  Tauri  .... 

5-4 

5  31  29.441 

+  0.0024 

16  58  52.01 

—  0.039 

-  B.  A.  C.  1796 

7-5 

5  36  49778 

+  0.0005 

+ 18  56  24.52 

—  0.085 

127  Tauri  .... 

6.3 

5  37  14.708 

+  0.0020 

18  56     0.58 

—  0.042 

130  Tauri  .... 

5-5 

5  41  50.283 

—  0.0013 

17  41  36.09 

+  0.001 

/3  Ononis 

5-1 

5  57  46.413 

-h  0.0016 

19  41  32.51 

-  0.012 

71  Ononis 

5-1 

6     9  11.903 

-0.0079 

19  II  21.72 

-0.170 

W.  B.  (2)  vi,  286  . 

6.5 

6  13  26.890 

0.0000 

+ 17  21  46.67 

aooo 

20  Geminonim 

6.3 

6  26  41-706 

+  0.0033 

17  50  50-51 

+  O.OI2 

21   Geminonim 

6.5 

6  26  42.445 

+  0.0021 

17  51     8.71 

+  ao28 

22  Geminonim 

7.2 

6  28  59.311 

—  0.0016 

19  30  12.28 

—  0.002 

23  Geminorum 

71 

6  30  28.630 

-0.0003 

16  52  29.72 

+  0.010 

26  Geminorum 

51 

6  36  48.918 

—  0.0009 

+ 17  44  22.02 

-ao8o 

W.  B.  (2)  vi,  1630 

6.2 

6  56  505 1 1 

17  53  31.17 

•    •    •    • 

51  Geminorum 

5-4 

7     7  51523 

+  0.0003 

16  19  19.77 

-  0.033 

X  Geminonim 

3-6 

7  12  34.566 

-  0.0039 

16  42  49.75 

-  0.026 

B.  A.  C.  2432 

7.0 

7  17  29.947 

18  27  28.88 

»   •    •    • 

W.  B.  (2)  vii,  685 

5-6 

7  26  16.268 

+  17  17  27.14 

•    •    •    ■ 

67  Geminonim 

7-5 

7  27  56.370 

+  O.OOIO 

15  50  43.44 

+  O.OOI 

68  Geminorum 

5-0 

7  28     7.805 

-  0.0023 

16     I  59.58 

-  0.005 

/  Geminorum 

5-2 

7  33  55.981 

—  0.00x9 

17  53  37.11 

+  0.018 

I  Cancri 

5-9 

7  51  32.411 

—  0.0030 

16     2  48.46 

—  0.026 

B.  A.  C.  2649 

6.3 

7  53     2.883 

+ 16  46  38.84 

.    .    •    . 

3  Cancri 

6.0 

7  55  17.235 

—  0.0022 

17  34  19.30 

+  0.010 

1 

'       5  Cancri 

6.4 

7  56     2.039 

—  0.0018 

16  43  12.80 

+  0.003 

Piazzi  viii,  6 

5-5 

8     6  42.772 

+  0.0033 

17  56  12.41 

—  0.104 

29  Cancri 

5-9 

8  23  15.915 

—  0.0028 

14  31  43.67 

—  0.005 

B.  A.  C.  2872 

6.8 

8  28  26.051 

+  13  35     9.96 

•    •    •    • 

B.  A.  C-  3122 

7.0 

9     4  33.443 

II  57  20.98 

•    •    •    • 

^  Leonis 

5-2 

9  26  46.308 

—  0.0076 

II  43  30.87 

—  0.060 

B.  A.  C.  3398 

6.0 

9  51  20.636 

-0.0077 

9  23  1733 

+  0.028 

II   Sextantis     . 

6.0 

9  53     2.520 

+  0.0027 

8  46  20.48 

—  0.032 

A  Leonis 

4.6 

10     2  48.563 

-  0.0OS2 

+  10  28     5.57 

—  0.038 

B  AC.  3538        . 

7.0 

10  17  10.525 

9  26  54.75 

•     •    •    • 

43  Leonis 

6.5 

10  17  59.038 

—  0.0028 

7     I  47.45 

-0.091 

44  Leonis 

6.2 

10  20  11.703 

9  16  23.35 

•    •    •    • 

48  Leonis 

5-2 

10  29  47.544 

—  0.0086 

7  26  52.83 

+  0.067 

35  Sextantis  (i"*  star) 

6.0 

10  38  21.554 

0.0000 

+    5  15     2.82 

0.000 

37  Sextantis 

6.2 

10  41     5-757 

—  0.0029 

6  52  45.14 

—  0.028 

,     56  Leonis 

6.6 

10  51     2.516 

-0.0045 

6  41  52.76 

-0.066 

1       i/  Leonis 

50 

10  55  36.114 

—  0.0018 

4     7  58.65 

—  0.012 

i     82  Leonis 

6.9 

II  20  43.452 

-0.0012 

+    3  49  47.70 

-  0.055 
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MEAN  PLACES  FOR  1904.0.     (January  1^.068 

,  Washington.) 

» 

Annual 
Proper  Motion. 

'» 
+  O.I18 

Name  of  Star. 

Magni- 
tude. 

Right  Ascension. 

Annual 
Proper  Motion. 

Declination. 

83  Leonis 

6.1 

h      m       8 
II    21    53.681 

s 
—  0.0514 

0        »        »» 

+    3  32  10.65 

W.  B.  XI,  349 

5- 1 

II    23      0.807 

—  0.0010 

3  21  33.76 

—  0.006 

89  Leonis 

6.2 

II    29    27.183 

—  0.0123 

3  35  35.92 

-  O.I  10 

/9  Virginis 

3-7 

II    45    41.651 

+  0.0481 

+    2  18  20.54 

—  0.262 

13  Virginis 

6.3 

12    13    44.955 

—  0.0001 

-    0  15  13.26 

—  0.029 

38  Virginis 

6.2 

12    48    16.153 

-  0.0174 

-    3     I  53.94 

—  0.007 

k  Virginis 

5-9 

12    54,42.707 

—  0.0036 

3  17  39.64 

+  0.010 

46  Virginis 

6.1 

12    55    39.128 

—  0.0041 

2  51     8.75 

+  0.064 

48  Virginis 

6.6 

12    58    57-540 

—  0.0060 

3     8  48.40 

—  0.018 

66  Virginis 

5-8 

13    19    33.319 

+  0.0087 

4  39  44-99 

-  0.022 

/'Virginis 

6.1' 

13    25    25.134 

+  0.0018 

-    5  58  28.68 

+  0.023 

/'Virginis 

4.9 

13    26    58.314 

-0.0081 

5  45  36.41 

—  0.030 

77  Virginis 

7.0 

13    28    23.522 

—  0.0052 

7     7  46.78 

0.000 

80  Virginis 

5.8 

13    30    31.543 

+  0.0089 

4  54  25.84 

—  0.001 

81  Virginis 

7.0 

13    32    33.288 

—  0.0030 

7  22  56.25 

-  0.040 

B.  A.  C.  4591 

6.3 

13    42      8.874 

-   9  13  42.69 

•     •     •     • 

B.  A.  C.  4647 

6.4 

13   49    56.039 

-0.0139 

7  35  10.88 

0.000 

94  Virginis 

6.8 

14       I    12.607 

-  0.0032 

8  26     1.63 

+  0.012 

95  Virginis 

5-7 

14       I    38.041 

—  0.0122 

8  51   19.64 

—  0.015 

96  Virginis 

6.5 

14     3  53-580 

—  0.0007 

9  52  48.17 

+  0.019 

2  Librae 

6.3 

14  18  15.565 

—  0.0031 

-  II   16  32.83 

-  0.059 

B.  A.  C.  4772 

6.6 

14  19  31.271 

—  0.0030 

II   14     3.49 

—  0.045 

B.  A.  C.  4828 

6.0 

14  31  53.296 

-  0.0586 

"  53  50.85 

+  0.387 

^  Librae 

5-9 

14  49     9.970 

—  0.0061 

II  30  25.28 

—  0.01 1 

^  Librae 

5-8 

14  51  33.377 

—  0.0019 

II     I  21.14 

+  0.006 

17  Librae 

7.2 

H  53     3.768 

—  0.0041 

-  10  46  10.06 

—  0.001 

18  Librae 

6.2 

14  53  41.849 

—  0.0084 

10  45  31.94 

—  0.072 

o»  Librae 

6.0 

15  15  39.274 

+  0.0007 

15  12     9.52 

+  0.038 

0'  Librae 

6.3 

15  17  40.342 

-  0.0025 

14  47  30.15 

+  0.013 

y  Librai 

4.0 

15  30     9.257 

+  0.0037 

14  28  10.89 

+  0.019 

B.  A.  C.  5188 

6.6 

15  38     1.9.. 

0.0000 

-  14  44    7-77 

—  0,102 

•q  Librae 

5-5 

15  38.40.133 

—  0.0045 

15  22     2.76 

—  0.063 

B  Librae 

4-3 

15  48  21.449 

+  0.0067 

16  26  52.91 

+  0.131 

48  Librae 

4.8 

15  52  48.558 

—  0.0028 

14    0    9.42 

—  0.014 

49  Librae 

5-6 

15  54  56.170 

—  0.0474 

16  15     2.94 

-0.368 

(f)  Ophiuchi 

4.4 

16  25  38.489 

—  0.0051 

- 16  24  13.86 

—  0.028 

24  Scorpii 

5-2 

16  36     I. Ill 

—  0.0027 

17  33  24.42 

+  0.018 

B.  A.  C  5695 

6.2 

16  50  29.192 

16  39  14.11 

■     •     •     ■ 

B.  A.  C.  5771 

6.2 

17     2  40.263 

•     •     •     •     • 

17  28  56.10 

•     •     •     • 

B.  A.  C.  5839 

6.0 

17  14  18.052 

•     •     •     ■     4 

17  39  22.59 

•     •     ■     • 

B.  A.  C.  6060 

6.5 

17  50  16.122 

-  18  47     2.57 

•    •     •    • 

B.  A.  C.  6086 

6.1 

17  SS  48.388 

—  0.0017 

17    9  13.15 

+  0.012 

B.  A.  C.  6201 

7-3 

18  13     4.940 

18  39  23.36 

.... 

Y  Sagitt-   M     .         .         . 

Van 

18  15  44.080 

18  54  10.81 

•  •  •  • 

B.  A.  C.  6267 

6.7 

18  22  20.404 

-17  51  32.63 

•  .  .  • 
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MEAN  PLACES  FOR  1904.0.     (January  I'^.oeS 

,  Washington.) 

Name  of  Star. 

Manii- 
tuae. 

Right  Ascension. 

Annual 
Proper  Motion 

Declination. 

Annual 
Proper  Motion. 

B.  A.  C.  6287 

6.0 

b     m       s 

18       24      33.235 

s 

0       »       »» 
-  18   47    22.19 

H 
.... 

B.  A.  C.  6294 

5.2 

18       25      48.808 

18    28      7.32 

•     .      .     • 

P^  Sagittarii 

3.9 

19       16           6.291 

-  0.0033 

18      I    41.94 

+    0.026 

/o"Sagittarii 

6.1 

19       16       14.877 

+  0.0055 

18   29    11.75 

-0.065 

B.  A.  C.  6658 

7.0 

19   22    30.243 

18   33    13.07 

.... 

B.  A.  C.  6710 

6.0 

19   31    29.172 

-  18   26   40.71 

» 
.... 

e^  Sagittarii 

5.6 

19  35  13-413 

+  0.0026 

16    30   49.78 

—    0.039 

^Sagittarii     . 

50 

19  37     1.638 

+  0.0027 

16   20   57.86 

-0.007 

B.  A.  C.  6746 

5-5 

19  38     4.809 

15   41    31-83 

.... 

g  Sagittarii 

50 

19  52  30-339 

—  0.0014 

15  44  47-34 

—  o.o8i 

B.  A.  C.  6992 

6.2 

20  15  22.932 

—  0.0002 

-  15     5  17.00 

0.000 

^  Capricomi  . 

34 

20  15  37.061 

+  0.0008 

15     5     5-94 

+  0.022 

B.  A.  C.  7009 

7.0 

20  18    4.100 

14  33  53-25 

•  •  •  • 

Lalande  39247 

74 

20  20  41.045 

15  17  36.55 

.... 

B.  A.  C  7087 

6.2 

20  28  50.991 

14     3     7-54 

.... 

Piazzi  XX,  194      . 

6.2 

20  30     6.291 

•  •  •  •  • 

- 16  51  21.10 

•  •  •  . 

T*  Capricorni 

7.0 

20  31  58.363 

+  0.0052 

15  28  48.42 

—  0.040 

T»  Capricorni 

5-3 

20  33  54.290 

—  0.0012 

15  17  31-44 

—  0.012 

W.  B.  xx,i293 

6.0 

20  53  22.975 

14  51  -^S'S^ 

•    •    1    • 

8  Aquarii 

6.8 

20  54  38.302 

-  0.0039 

13  26    5.83 

—  0.001 

9  Aquarii 

7.0 

20  55  50.852 

-  0.0029 

- 13  54  20.85 

-0.006 

18  Aquarii 

54 

21   18  56.711 

+  0.0048 

13  17  25.80 

+  0.002 

W.  B.  xxi,  749 

6.3 

21  34  18.508 

aoooo 

II     0  32.01 

0.000 

r"  Capricorni   . 

6.2 

21  41     8.963 

—  0.0015 

9  43     8.99 

+  0.00Z 

X  Capricomi  . 

54 

21  41  22.066 

+  0.0009 

"  48  32.53 

-0.013 

B.  A.  C.  7620 

6.5 

21  48  28.047 

- 10  45  50.26 

•    •    «    • 

B.  A.  C  7697 

6.8 

22     2  11.295 

10  54  54-99 

•    •    •    • 

36  Aquarii 

6.3 

22     4  22.282 

+  0.0021 

8  39  28.25 

+  0.045 

B.  A.  C.  7774 

6.2 

22  II  48.587 

—  0.0012 

9  31     7.54 

-0.01 1 

p  Aquarii 

54 

22  15     8.823 

—  0.0008 

8  18  12.57 

+  aoo7 

B.  A.  C.  7804 

6.2 

22  18  30.2  . . 

•-   7  40  45.5  • 

•    •    •    • 

W.  B.  xxii,  493 

6.2 

22  26  15.974 

7    2  40.61 

•    •    •    • 

67  Aquarii 

6.2 

22  38  13.412 

—  aoo29 

7  27  56.35 

+  0.023 

B.  A.  C.  7986 

5-8 

22  50  12.227 

5  29  58.36 

.... 

B.  A.  C.  7993      .  . 

6.6 

22  52  18.996 

-0.0031 

5  19  24.01 

—  aooi 

B.  A.  C.  8017 

6.1 

22  56  33.5.. 

-   5  13  43-0- 

.... 

B.  A.  C.  8094 

5-6 

23  10  37-538 

4     I  11.30 

.... 

II  Piscium 

6.5 

23  24  31.303 

-0.0034 

2  19  11.32 

+  0.008 

13  Piscium 

6.4 

23  27     1.984 

-aooo5 

I  36  57.41 

+  0.024 

14  Piscium 

59 

23  29  12.805 

+  0.0060 

I  46  40.15 

—  0.004 

20  Piscium 

57 

23  43     0.413 

+  0.0048 

-   3  17  41.44 

-0.003 

W.  B.  xxiii,  1969. 

6.9 

23  54  51-349 

-  0  48  51.24 

• .  •  • 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

1 

Thb  Star's 

At  Conj  unction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i904.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
II 

Y 

x' 

y' 

N. 

S. 

^a 

/it 

e 

0 

8 

n 

0       f 

d     h     m 

h      m 

Ill  Tauri 

52 

+  1.45 

-  9.0 

+17   17.5 

1     2  17.7 

-  8  21.0 

-K).8897 

0.6063 

+0.0330 

490 

+33 

115  Tauri 

6.0 

1.46 

9.0 

17  52.7 

3  22.3 

-  7   19.0 

-^0.3376 

0.6068 

0.0308 

+56 

+  I 

117  Tauri 

6.3 

1-45 

9.1 

17     9.4 

3  430 

-  6  59.1 

-M.0694 

0.6070 

0.0301 

+90 

+47 

W.  B.  (2),  606 

7.0 

1.46 

9.0 

18   17.1 

4  12.5 

-  6  30.8 

-0.0452 

0.6072 

0.0290 

+28 

-20 

119  Tauri 

4.6 

1.47 

9.1 

18  31.2 

5  20.0 

-  5  26.0 

-0.2489 

0.6077 

0.0267 

+20 

-32 

120  Tauri 

6.0 

-1-1.47 

-  9.2 

+18  28.2 

5  509 

-  4  563 

-0.1845 

0.6079 

40.0256 

+24 

-28 

B.  A.  C.  1796 

7-5 

1.48 

94 

18  56.3 

9  19.4 

-  I  36.3  1 

-05750 

0.6093 

0.0182 

+    I 

-55 

127  Tauri 

6.3 

1.48 

9.4 

18  55.9 

9  29.1 

-  I  26.9  ■ 

-0.5653 

0.6094 

0.0179 

+   2 

-54 

130  Tauri 

5.5 

1-47 

97 

17  41.4 

II  16.1 

+  0  15.9 ; 

-fo.6997 

0.6100 

0.0140 

+90 

+23 

X^  Orionis 

51 

1.50 

10. 1 

19  41.4 

17  25.5 

+  6  10.3 

-1.2442 

0.61 19 

+0.0001 

-57 

-70 

71  Orionis 

51 

+1.50 

-10.4 

•1-19  II. 2 

21  49.2 

+11  23.4 

-0.7604 

0.6132 

-0.0090 

-II 

-71 

20  Geminorum 

6.3 

1.49 

II.O 

17  50.7 

2    4  31  5 

-  7  10.8 

-ho.4606 

0.6140 

0.0237 

+65 

+  8 

21  Geminorum 

6.5 

1.49 

II. 0 

17  51.0 

4  31.8 

-  7  IO-5 

+0-4554 

0.6140 

0.0237 

+65 

+  8 

22  Geminorum 

7.2 

1.49 

II.O 

19  300 

5  24.2 

-  6  20.2 

-1.2002 

0.6143 

0.0256 

-48 

-70 

26  Geminorum 

5.1 

1.48 

11. 1 

17  44.2 

8  23.7 

-  3  28.0 

-I-0.4586 

0.6I44 

0.0322 

+65 

+  8 

W.B.(2),vi,i630 

6.2 

+1.46 

-II.6 

+17  53-3 

16     2.7 

^  3  52.2 

-0.0027 

0.6147 

-0.0489 

+34 

-20 

A  Geminorum 

3.6 

1.44 

11.9 

16  42.6 

22     3.4 

+  9  38.1 

+0.8260 

0.6142 

0.0617 

■190 

+26 

B.  A.  C.  2432 

7.0 

1.44 

12.0 

18  27.3 

23  56.4 

+11  26.5 

-1.0126 

0.6140 

0.0658 

-28 

-72 

W.B.(2),vii,685 

5.6 

1.42 

12. 1 

17  17.2 

3     3  18.0 

-  9  20.2 

-0.0953 

0.6135 

0.0727 

+29 

-27 

68  Geminorum 

50 

1.41 

12.1 

16     1.8 

4     0.8 

-  8  39.0 

-(-1.0906 

0.6134 

0.0742 

+90 

+45 

/  Geminorum 

52 

+1.41 

-12.2 

+17  53-4 

6  14.4 

-  6  30.9 

-0.91 1 1 

0.6129 

-0.0787 

-20 

-72 

I  Cancri 

5-9 

1-37 

12.3 

16    2.6 

13     1.0 

-  0    0.9 

-►0.3270 

0.6II3 

0.0922 

+55 

-  6 

B.  A.  C.  2649 

6.3 

1-37 

12.4 

16  46.4 

13  36.0 

+  0  32.7 

-0.4459 

0.61 12 

0.0933 

+  10 

-51 

5  Cancri 

6.4 

1.36 

12.3 

16  43.0 

14  45  2 

+  I  39.1 

-0.4985 

0.6106 

0.0955 

+  6 

-55 

29  Cancri 

59 

1.29 

12.2 

14  31  5 

4     I  20.7 

+11  49.2 

-1-0.5406 

0.6079 

0.1 150 

■^71 

+  4 

B.  A.  C.  2872 

6.8 

+1.28 

-12. 1 

+13  350 

3  13.9 

-10  22.1 

-♦■1.2479 

0.6064 

-0.1182 

-^90 

+59 

B.  A.C.  3122 

7.0 

1.17 

11.6 

II  57.2 

17  40.3 

+  3  30.2 

-J-0.9796 

0.5998 

0.1409 

+90 

+29 

f  Leonis 

52 

1.09 

11.2 

II  43-3 

6     2  37.8 

-II  53- 1 

-0.1088 

0.5953 

0.1528 

+28 

-36 

0  Leonis 

3.8 

1.07 

107 

10  19.6 

6  24.1 

-  8  15.3 

-fo.686o 

0.5933 

0.1572 

+87 

+  7 

B.  A.  C.  3398 

6.0 

I.OI 

10.2 

9  23.1 

12  41.9 

-  2  11.9 

-1-0.6062 

0.5900 

0.164 1 

+77 

+  2 

XI  Sextantis 

6.0 

+I.OI 

-1 0.0 

+  8  46.2 

13  24.0 

-  I  31.4 

-H.IOII 

0.5896 

-0.1648 

+90 

+35 

rr  Leonis 

50 

1. 00 

99 

8  30.1 

14  16,1 

-  0  41.3 

-(-1.2229 

0.5892 

0.1656 

-^90 

-»-48 

A  Leonis 

4.6 

0.96 

10.2 

10  27.9 

17  27.4 

+  2  23.0 

-1.2565 

0.5874 

0.1686 

-50 

-80 

B.  A.  C.  3538 

7.0 

0.90 

9.5 

9  26.8 

23  28.5 

+  8  10.7 

1   -1.2773 

0.5842 

0.1737 

-53 

-81 

43  Leonis 

6.5 

0.92 

8.9 

7     1.6 

23  48.9 

+  8  30.3 

,    +1.0682 

0.5841 

0.1739 

+90 

+32 

48  Leonis 

5-2 

-K).88 

-8.7 

+  7  26.7 

6     4  48.7 

-10  40.9 

-0.2254 

0.5815 

-0.1775 

+22 

-46 

35  Sext.(i«*J/tfr) 

6.0 

0.86 

7-9 

5  149 

8  27.7 

-  7    99 

+I.3138 

0.5796 

0.1798 

+90 

+61 

37  Sextantis 

6.2 

0.82 

8.2 

6  52.6 

9  38.0 

-  6    2.1 

-0.5222 

0.5791 

0.1804 

+  5 

-67 

56  Leonis 

6.6 

0.77 

7.9 

6  41.7 

13  54.5 

-  I  54.9 

-I.II9I 

0.5770 

0.1826 

-34 

-83 

^  Leonis 

50 

0.77 

7.0 

4    7-9 

15  52.7 

-  0    0.9 

■H.0869 

0.5761 

0.1835 

+90 

+32 

82  Leonis 

6.9 

+0.66 

-  6.0 

+  3  49.7 

T     2  50.3 

+10  33  5 

-0.6406 

O.57II 

-0.1870 

-  I 

-79 

83  Leonis 

6.1 

0.65 

5.9 

3  32.1 

3  21.2 

+11     3-2 

-0.4415 

0.5710 

0.1871 

+10 

-62 

r  Leonis 

5.1 

0.65 

5-7 

3  23.0 

3  504 

+11  31,8 

-0.3803 

0.5707 

0.1872 

+13 

-57 

W.  B.  xi.  349 

51 

0.65 

5-7 

3  21.5 

3  50.7 

-HI  31.7 

-03555 

0.5707 

0.1872 

+15 

-56 

89  Leonis 

6.2 

0.61 

56 

'  3  35  5 

6  41-3 

-  9  43  7 

-I. 1256 

0.5695 

0.1876 

-34 

-86 

P  Virginis 

3.7 

+0.55 

-  4-5 

+  2  18.3 

13  54.2 

-  2  45-8 

-I.1851 

0.5668 

-0.188 1 

-40 

-88 

13  Virginis 

6.3 

0.43 

2.6 

-  0  15.3 

8    2  31.0 

+  9  24.9 

-0.9601 

0.5627 

0.1867 

-21 

-90 

V  Virginis 

41 

0.42 

2.6 

0    8.0 

3    4.8 

+  9  57.6 

-I.1881 

0.5625 

0.1865 

-40 

-90 

38  Virginis 

6.2 

0.27 

-  0.2 

3     19 

18  15.2 

■»■  0  37.2 

-1.0252 

0.5588 

0.1811 

-26 

-90 

A  Virginis 

5.9 

0.25 

+  0.1 

3  177 

21  12.7 

-f  3  28.8 

-1.2906 

0.5583 

0.1796 

-55 

-90 

51  Virginis 

4-4 

+0.21 

+  I.I 

-  5     1.6 

9     I  56.2 

■I-  8    2.8 

-0.3494 

0.5575 

-0.1770 

+  14 

-55 

/'  Virginis 

6.7 

O.II 

2.2 

5  58.4 

II  22.7 

-  6  49  5 

-I.OI52 

0.5564 

0.1708 

-27 

-90 

77  Virginis 

7.0 

O.IO 

2.7 

7    7-7 

12  45.4 

-  5  29.6 

-0.0510 

0.5561 

0.1697 

+30 

-27 

81  Virginis 

7.0 

0.08 

30 

7  22.9 

14  41. 1 

-  3  37.8 

-O.II47 

0.5560 

0.1682 

+26 

-41 

82  Virginis 

5.3 

0.07 

3-4 

8  13.1 

16  32.8 

-  I  49.8 

+0.4435 

0.5558 

O.I668 

+60 

-10 

B.  A.  C.  4591 

6.3 

+0.06 

-«-  4.0 

-  9  13  6 

19     8.0 

+  0  40,3 

+I.0671 

0.5556 

-0.1647 

-h8i 

4-30 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

^ 

JANUARY. 

The  Star's 

At  Conjunction  in  R  A. 

Limiting 
Parallels. 

Red'ns  from 

' 

• 

Name. 

Mag. 

i904.a 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x^ 

y 

N.     s 

Aa 

AB 

0 

0 

s 

M 

0       t 

d 

h     m 

h     m 

B.  A.  C.  4647 

6.4 

-0.0 1 

+3.6 

-  7  35.1 

9 

22  44.9 

+  4    lO.O 

-1.2360 

0.5554 

-0.1617 

-49 

-90 

94  Virginis 

6.8 

0.06 

4-3 

8  26.0 

10 

3  59  3 

+  9  14.0 

-1. 1883 

0.5552 

0.1569 

-44 

-90 

95  Virginis 

57 

0.05 

4.8 

8  51.2 

4  II. I 

+  9  25.4 

-0.7778 

0.5552 

0.1567 

-12 

-90 

96  Virginis 

6.5 

0.06 

4.9 

9  52.7 

5  14.1 

+10  26.3 

+0.1312 

0.5552 

0.1557 

+39 

-27 

K  Virginis 

43 

0.08 

5-0 

9  49-5 

7    2.4 

-II  49.0 

-0.2038 

0.5552 

0.1539 

+20 

-46 

2  Librae 

6.3 

-0.13 

+5.8 

-II  16.5 

II  55.1 

-  7    6.0 

+0.5784 

0.5551 

-0,1491 

+68 

-  2 

B.  A.  C.  4772 

6.6 

0.14 

5-8 

II  14.0 

12  30.2 

-  6  32.1 

+0.4479 

0.5551 

0.1484 

+58 

-  9 

B.  A.  C.  4828 

6.0 

0.20 

6.4 

"  537 

18  15.4 

-  0  58.3 

+0.3108 

0.5552 

0.1423 

+48 

-17 

^»  Librae 

5-9 

0.29 

6.7 

II  30.3 

11 

2  17.7 

+  6  48.1 

-1.2103 

0.5554 

0.1330 

-50 

-90 

0'  Librae 

6.0 

0.41 

8.5 

15  12.0 

14  36.2 

-  5  17.8 

+1.1700 

0.5560 

0.1175 

+75 

+42 

0"  Librae 

6.3 

-0.41 

+8.4 

-14  47.4 

15  32.0 

-  4  23.9 

+0.6239 

0.5560 

-0.1 163 

+68 

+  I 

y  Librae 

4.0 

0.48 

8-5 

14  28.0 

21  20.1 

+  I  12.7 

-0.371 1 

0.5564 

0.1085 

+  6 

-58 

B.  A.  C.  5188 

6.6 

0.52 

8.9 

14  44.0 

IS 

0  59-3 

+  4  44.6 

-0.4758 

0.5567 

0.1034 

-  I 

-66 

tf  Librae 

5.5 

0.52 

8.9 

15  21.9 

I  17.1 

+  5     1.7 

+0.1701 

0.5567 

0.1030 

+35 

-25 

6  Librae 

4-3 

0.57 

93 

16  26.7 

5  46.5 

+  9  22.2 

+0.8799 

0.5570 

0.0966 

+74 

+17 

49  Librae 

5.6 

-0.60 

+9-3 

-z6  14.9 

8  49.4 

-II  41.0 

+0.3814 

0.5570 

-0.0922 

+47 

-13 

0  Ophiuchi 

4-4 

0.74 

9-5 

16  24.1 

23    2.4 

+  2     37 

-0.6147 

0.5578 

0.0708 

-12 

-80 

24  Scorpii 

5.2 

0.78 

9.8 

17  33.2 

13 

3  504 

+  6  42.0 

+0.3089 

0.5579 

0.0633 

+40 

-17 

B.  A.  C.  5695 

6.2 

0.84 

95 

16  39.1 

10  32.2 

-10  49.6 

-1.0579 

0.5580 

0.0526 

-44 

-90 

B.  A.  C.  5771 

6.2 

0.89 

9.6 

.     17  28.8 

16  10.6 

-  5  22.4 

-0.4320 

0.5582 

0.0436 

-  5 

-^3 

B.  A.  C.  5839 

6.0 

-094 

+9.6 

-17  39-2 

21  33.9 

-  0    9.9 

-0.4549 

0.5579 

-0.0348 

-  7 

-65 

B  A.  C.  6c6o 

6.5 

1.06 

93 

18  47.0 

14 

14  16.4 

-  8     0.6 

+0.4233 

0.5568 

-0.0075 

+42 

-10 

Y  Sagittarii 

Var. 

113 

8.7 

18  54.0 

15 

2  10.3 

+  3  29.0 

+0.5809 

0.5553 

+0.0120 

+55 

-  I 

B.  A.  C.  6267 

6.7 

I.14 

8.4 

17  51.4 

5  16.2 

+  6  29.7 

-0.5198 

0.5549 

0.0170 

-12 

-70 

NEW 

MOON. 

{9  Capricomi 

6.2 

-1.02 

+1.3 

-  9  43.1 

19 

6  51.8 

+  5     2.5 

-1.1735 

0.5290 

+0.1415 

-44 

-90 

X  Capricomi 

5.4 

1.05 

I.O 

II  48.5 

658.5 

+  5     8.9 

+1.1664 

0.5289 

0.14 16 

+78 

+39 

B.  A.  C.  7620 

6.5 

1.02 

0.8 

10  45.8 

10  38.8 

+  8  42.7 

+0.5295 

0.5280 

0.1445 

+«5 

-  5 

36  Aqaarii 

63 

0.95 

0.4 

8  39-5 

18  54.8 

-  7  15.8 

-0.5922 

0.5261 

0.1505 

-  I 

-75 

6  Aqaarii 

4-3 

-093 

+0.2 

-  8  15.7 

22  46.6 

-  3  30.8 

-0.4458 

0.5253 

+0.1532 

+  7 

-63 

B.  A.  C.  7774 

6.2 

0.94 

-0.1 

9  31. 1 

22  47-9 

-  3  29.5 

+0.9549 

0.5253 

0.1532 

+80 

+21 

p  Aqaarii 

5-4 

0.91 

0.0 

8  18.2 

20 

0  32.7 

-  I  47.7 

-0.1273 

05249 

0.1543 

+25 

-41 

B.  A.  C.  7804 

6.2 

0.90 

0.0 

7  40  8 

2  18.2 

-  0    5.3 

-0.5488 

0.5245 

0.1554 

+  2 

-71 

W.  B.  xxiii,  493 

6.2 

0.86 

0.2 

7    2.7 

6  22.8 

+  3  52.1 

-0.6154 

0.5239 

0.1578 

-  2 

-78 

67  Aquarii 

6.2 

-0.83 

-0.9 

-  7  28.0 

12  40.4 

+  9  58.9 

+0.8561 

0.5229 

+0.1611 

+83 

+14 

B.  A.  C.  7986 

5.8 

0.76 

1.0 

5  30.0 

18  59.9 

-  7  52.6 

-0.2972 

0.5220 

0.164 1 

+17 

-52 

B.  A,  C.  7993 

6.6 

0.75 

1.0 

5  19  4 

20    7.0 

-  6  47.2 

-0.3088 

0-5219 

0.1646 

+16 

-53 

B.  A.  C.  8017 

6.1 

073 

1.2 

5  13.7 

22  21.6 

-  4  36.6 

-0.0435 

0.5216 

0.1655 

+31 

-37 

B.  A.  C.  8094 

5.6 

0.66 

1.5 

4     1.2 

21 

5  48.5 

+  2  37.4 

-0.1398 

0.5212 

0.1682 

+25 

-42 

iz  Piscium 

6.5 

-059 

-1.7 

-  2  19.2 

13  10.5 

-K  9  46.8 

-0.7735 

0.5209 

+0.1702 

-  9 

-^ 

13  Piscium 

6.4 

0.57 

1.6 

I  370 

14  30.3 

+11     4.3 

-1.3249 

0.5209 

a  1706 

-63 

-90 

14  Piscium 

59 

0.56 

1-7 

I  46.7 

15  39.7 

-II  48.4 

-0.9488 

0.5209 

0.1708 

-21 

-^ 

W.B.xxiii,io69 

6.9 

0.43 

2.6 

-  0  48.9 

22 

5  13.8 

+  I  22.3 

+0.3229 

0.5216 

0.1727 

+53 

-z6 

B.  A.  C.  57 

7.0 

0.32 

2.8 

•1-  I    9.2 

14  42.9 

+10  34.9 

-0.2060 

a  5227 

0.1729 

+22 

-46' 

44  Piscium 

5.8 

-0.28 

-2.8 

+  I  24.4 

18  42.5 

-  9  32.4 

+0.2095 

0.5232 

+0.1727 

+46   -22  1 

B.  A.  C.  167 

75 

0.20 

32 

2  35.8 

28 

I  52.4 

-  2  35.0 

+0.1404 

0.5249 

0.1719 

+42 

-a6 

B.  A.  C.  237 

6.7 

0.14 

37 

2  51.8 

8  10.9 

+  3  32.0 

+0.9287 

0.5265 

0.1706 

+90 

+20 

B.  A.  C.  243 

7.3 

0.12 

3-5 

3  33-9 

9  136 

+  4  33  2 

+0.341 1 

0.5268 

a  1704 

+55 

-15 

73  Piscium 

6.4 

0.04 

3-5 

5    8.4 

15     93 

+10  18.4 

-0.3698 

0.5286 

0.1687 

+14 

.56. 

77  Piscium 

6.1 

-0.04 

-3.8 

+  4  23.8 

15  38.5 

+10  46.7 

+0.5220 

0.5288 

40.Z686 

+68 

-  5; 

e  Piscium 

5.7 

-0.03 

3.6 

5    8.5 

16  57.5 

-II  56.6 

-0.0664 

0.5293 

az682 

+30 

-37' 

88  Piscium 

6.2 

40.02 

3-4 

6  29.2 

20  10. 1 

-  8  49.8 

-0.9895 

0.5304 

0.Z670 

-24 

-84 

B.  A.  C.  4.10 

7-4 

0.07 

36 

6  54  5 

24 

0  20.3 

-  4  47.1 

-0.7525 

0.5319 

0.1654 

-  8 

-78 1 

96  Piscium 

6.6 

0.1 1 

39 

647.8 

3  25.6 

-  I  47-4 

-0.1227 

0.5332 

0.1640 

+27 

-40 1 

fi  Piscium 

52 

HO.IO 

-4-3 

+  5  389 

3  59  3 

-  I  14.8 

+1.2125 

0.5334 

+0.1637 

♦90 

+45 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

The 

Stak's 

At  Cok junction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

19040. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

X* 

y 

N.  1  S. 

1 



Aa 

A3 

0 

s 

tt 

0        » 

d     h       m 

h      m 

0 

0  Piscium 

4-4 

■K).2I 

-  40 

+  8  40.4 

24  II   34.6 

+  6     6.6 

-0.8268 

a5368 

+0.1598 

-12 

-81 

^  Arietis 

5-4 

0.44 

5.0 

10  10.5 

25     6  46.9 

+  0  42.7 

+0.5149 

0.5468 

0.1464 

+68 

-  2 

B.  A.  C.  755 

7.0 

0.45 

51 

10     7.9 

7  42.6 

4   I  367 

+0.6952 

0.5474 

0.1456 

+89  1  +  8  1 

25  Arietis 

7.3 

0.45 

5-3 

9  46.2 

8     1.9 

+  I  55-3 

+1.1266 

0.5476 

0.1453 

+90 

+39 

31  Arietis 

56 

0.52 

4.8 

12      1.8 

12  21.7 

+  6    6.7 

-0.6555 

0.5502 

0.1415 

-  3 

-74 

38  Arietis 

5-2 

+0.57 

-  51 

+12     2.4 

16  17.2 

+  9  54.6 

-0.1 176 

0.5526 

+0.1378 

+27 

-36 

W.  B.  ii,  1033 

59 

0.69 

5-7 

12  49.0 

26     2   12.4 

-  4  300 

+0.3797!  0.5590 

0.1274 

+58 

-  7 

B.  A.C.987 

6.3 

0.70 

59 

12  40.9 

4  28.7 

-  2  18.4 

+0.8059  0.5606 

0.1248 

+90 

+18 

B.  A.  C.  1272 

6.3 

1.03 

6.8 

17     4.9 

27     5  26.0 

-  2  13.4 

-1.0633 

0.5778 

0.0910 

-30 

-73 

W.B.(2).iv,  59 

6.4 

1.05 

7.0 

17     1.7 

7  22.2 

-  0  21.4 

-0.8341 

0.5792 

0.0880 

-14 

-73 

48  Tauri 

6.4 

+  1.05 

-7.6 

+15     9.5 

8  46.9 

+  I     0.2 

+1.2165 

0.5802 

+0.0857 

+90 

+56 

y  Tauri 

39 

1.07 

77 

15  23.6 

10  29.3 

+  2  38.9 

+1.1169  0.5813 

0.0830 

+90 

+46 

55  Tanri 

7-3 

1.08 

75 

i6  17.3 

10  31  5 

+  2  41.0 

+0.1985   0.5813 

0.0829 

+46 

-12 

d«  Tauri 

4.0 

I. II 

7-3 

17  18.9 

"  47-3 

+  3  540 

-0.7540  j  0.5822 

0.0808 

-  9 

-73 

63  Tauri 

5-6 

1. 10 

7  5 

16  33.1 

12     0.3 

+  4     6.6 

+0.0497 

0.5823 

0.0805 

+37 

-20 

<J»  Tauri 

47 

+I.II 

-  7-4 

+17  13.2 

12  16.9 

+  4  22.5 

-0.6154 

0.5825 

+0.0800 

-  I 

-64 

<J3  Tauri 

42 

1. 12 

72 

17  42.4 

12  51.6 

+  4  55  9 

-1.0696 

0.5831 

0.0791 

-33 1 -72 

70  Tauri 

6.3 

1. 10 

7.8 

15  43.2 

12  56.9 

+  5     1.0 

+0.9793 

0.5831 

0.0789 

^90   +35 

75  Tauri 

5-3 

1. 12 

7.8 

16    8.6 

14     8.0 

+  6     9.5 

+06359 

0.5838 

0.0769 

+82   +13 

^  Tauri 

3.9 

I. II 

8.0 

15  44.8 

14  11.4 

+  6  12.8 

+1.0469 

0.5838 

0.0769 

+90 

+41 

B.  A.  C.  X391 

50 

+1.12 

-  8.0 

+15  59.0 

15     1-3 

+  7     0.9 

+0.8673 

0.5844 

+0.0755 

+90 

+28 

B.A.C.  1394 

75 

113 

8.0 

15  56.3 

15     6.8 

+  7     6.2 

+0.9195 

0.5845 

0.0753 

+90 

+31 

85  Tauri 

6.5 

I.I3 

7.8 

15  38.6 

15  34-4 

+  7  32.8 

+1.2567 

0.5848 

0.0745 

+90 

+65 

B.  A.  C.  1406 

7.5 

I.I4 

8.0 

16    7.1 

16  18.7 

+  8  15.4 

+0.8235 

0.5853 

0.0733 

+90 

+25 

a  Tauri 

i.o 

I.15 

8.1 

16  18.9 

17  15.7 

+  9  10.3 

+0.6913 

0.5859 

0.0716 

+90 

+17 

89  Tauri 

6.5 

+I.16 

-8.3 

+15  50.3 

18  12.2 

+10     4.7 

+1.2442 

0.5865 

+0.0700 

+90 

+«3 

B.A.C.  1526 

5.8 

1.25 

8.4 

17     0.0 

28     2     7.7 

-  6  17.6 

+0.5521 

0.5917 

0.0559 

+73 

+10 

104  Tauri 

5.1 

1.30 

8.6 

18  30,8 

6  11.7 

-•2  22.9 

-0.7752 

0.5942 

0.0481 

-II 

-71 

III  Tauri 

5.2 

1.35 

9.5 

17  17.5 

13     50 

+  4  14.6 

+0.7484 

a  5982 

0.0347 

+90 

+25 

115  Tauri 

5.4 

1.36 

95 

17  52.7 

14  II. 2 

+  5  18.2 

+0.1935 

0.5988 

0.0325 

+45 

-  8 

117  Tauri 

6.3 

+1.36 

-  9  7 

+17     9.4 

14  32.4 

+  5  38.5 

+0.9328 

0.5990 

+0.0318 

490 

+36 

W.B.(2),v,6o6 

7.0 

1.38 

94 

18  17.1 

15     2.4 

+  6    7.4 

-0.1911 

0.5992 

0.0308 

+23 

-29 

119  Tauri 

4.6 

1-39 

95 

18  31.2 

16  11.5 

+  7  13.8 

-0.3939 

0.5999 

0.0285 

+12 

-42 

Z20  Tauri 

5.3 

1.39 

9.5 

18  28.2 

16  43.1 

+  7  44-2 

-0.3278 

0.6002 

0.0275 

+16 

-37 

122  Tauri 

5.4 

1-39 

lO.O 

16  58.7 

18     9.0 

+  9    6.7 

+1.2118 

0.6009 

0.0245 

+90 

+62 

B.  A.  C.  1796 

7.5 

+1.43 

-  9-7 

+18  56.2 

20  16.3 

+11     9.0 

-0.7131 

0.6020 

+0.0202 

-  7 

-70 

127  Tauri 

6.3 

143 

97 

18  55.8 

20  26.2 

+11  18.5 

-0.7030 

0.6021 

0.0199 

-  6 

-68 

130  Tauri 

5.5 

1-43 

10.2 

17  414 

22  15.3 

-10  56.7 

+0.5765 

0.6035 

+0.0166 

+56 

+16 

71  Orionis 

5.1 

1.52 

10.7 

19  II. 2 

29     8  59.8 

-  0  37.8 

-0.8682 

0.6076 

-0.0065 

-17 

-71 

20  Geminorum 

6.3 

1.55 

"5 

17  507 

15  47.6 

+  5  53-6 

+0.3761 

0.6099 

0.02 1 1 

+58 

+  4 

21  Geminorum 

6.5 

+1.55 

-".5 

+17  51.0 

15  47  9 

+  5  53.9 

+0.3710 

0.6099 

-0.02 1 1 

+58 

+  4 

26  Geminorum 

5.1 

1.57 

11.8 

17  44.2 

19  42.1 

+  9  387 

+0.3837 

0.6109 

0.0295 

+59 

+  4 

W.B.(2)vi.x630 

6.2 

1.60 

12.3 

17  53-3 

30     3  24.8 

-  6  57.4 

-0.0597 

0.6122 

0.0462 

+31 

-23 

51  Geminorum 

5.4 

1.61 

12.7 

16  19. 1 

7  38.5 

-  2  54.0 

+1.2750 

0.6131 

0.0552 

+90 

+71 

"k  Geminorum 

3.6 

1.62 

12.8 

16  42.6 

9  27.0 

-  I     9.9 

+0.7858 

0.6132 

0.0591 

+90 

+25 

B.  A.  C.  2432 

7.0 

+1.63 

-12.7 

+18  27.3 

II  20.2 

+  0  38.7 

-1.0494 

0.6134 

-0.0631 

-31 

-72 

W.B.(2),vii.685 

5.6 

1.64 

13.0 

17  17.2 

14  41.8 

+  3  52.0 

-0.1234 

0.6135 

0.0701 

+27 

-28 

68  Geminorum 

5.0 

1.63 

132 

16     1.8 

15  24.5 

+  4  33.0 

+1.0632 

0.6135 

0.07x6 

+90 

+43 

/  Geminorum 

52 

1.64 

131 

17  53  4 

17  37  9 

+  6  40.9 

-0.9302 

0.6136 

0.0762 

-21 

-72 

I  Cancri 

5-9 

1.65 

13.5 

16     2.6 

31     0  22.8 

-10  50.7 

+0.3229 

0.6133 

0.0899 

+54 

-  6 

B.  A.  C.  2649 

6.3 

+1.65 

-135 

•I- 16  46.4 

0  57-5 

-10  17.4 

-0.4459 

0.6132 

-0.0910 

+  9 

-51 

5  Cancri 

6.4 

1.65 

135 

16  43.0 

2    6.2 

-  9  11.6 

-0.4952 

0.61 3 1 

0.0933 

+  7 

-55 

29  Cancri 

5-9 

1.65 

139 

14  31.5 

12  34.9 

+  0  517 

+0.5670 

0.6114 

0.1132 

+74   +  6 

B.  A.  C.  2872 

6.8 

+1.64 

-13.9 

+13  34.9 

14  27.0 

+  2  39.3 

♦•1.2732 

0.61 10 

-0.1 165 

+85 ;  +64 
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OCCULTATIONS,  1904. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


FEBRUARY. 


The  Star's 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


B.  A.  C.  3122 
f  Leonis 
0  Leonis 

B.  A.  C.  3398 
II  Sextantis 

A  Leonis 
B.  A.  C.  3538 

43  Leonis 

44  Leonis 

48  Leonis 

37  Sextantis 
56  Leonis 

d  Leonis 

82  Leonis 

83  Leonis 

r  Leonis 
W.  B.,  xi,  349 
89  Leonis 

^  Virginis 
13  Virginis 

7  Virginis 

38  Virginis 
k  Virginis 

51  Virginis 
/*  Virginis 

t*  Virginis 
77  Virginis 

81  Virginis 

82  Virginis 

B.  A.  C.  4591 

B.  A.  C.  4647 

94  Virginis 

95  Virginis 

96  Virginis 
K  Virginis 

2  Librae 
B.  A.  C.  4772 
B.  A.  C.  4828 

^  Librae 

<?»  Librae 

y  Librae 
B.A.  C.5188 

V  Librae 
B  Librae 

49  Librae 

0  Ophiuchi 
24  Scorpii 

B.  A.  C.  5695 
B.  A.  C.  5771 
B.  A.C.5839 

B.  A.  C.  6060 
B.  A.  C.  6086 
B.  A.  C.  6201 

Y  Sagittarii 

B.  A.  C.  6267 

B.  A.  C.  6287 


Red'ns  from 

Mag. 

X904.0. 

Aa 

A5 

8 

»» 

7.0 

•H.62 

-13-9 

52 

1.60 

13.8 

3.8 

1.58 

13.6 

6.0 

1.56 

134 

6.0 

1.56 

13.3 

4.6 

+  1.53 

-13-3 

7.0 

I.5I 

13.0 

6.5 

I.5I 

12.6 

6.2 

1.49 

12.9 

52 

1.48 

12.4 

6.2 

+  1.46 

-12.1 

6.6 

1-43 

11.8 

5.0 

1.44 

"•3 

6.9 

1.36 

10.4 

6.1 

1.35 

10.3 

5.1 

+1.36 

-10.2 

5.1 

1.36 

10.2 

6.2 

1-33 

10. 1 

37 

1.29 

9.2 

6.3 

1. 21 

7.6 

41 

+1.21 

-  7.5 

6.2 

1.09 

54 

5-9 

1.07 

5.4 

4.4 

1.03 

41 

6.1 

0.95 

2.9 

4-9 

+0.95 

-  2.9 

7.0 

0.95 

24 

7.0 

0.93 

2.2 

5.3 

0.91 

1.8 

6.3 

0.90 

I.I 

6.4 

+0.85 

-  1.3 

6.8 

0.80 

0.6 

57 

0.81 

-  0.1 

6.5 

0.80 

0.0 

4-3 

0.78 

+  0.2 

6.3 

+0.74 

+  I.I 

6.6 

0.73 

I.I 

6.0 

0.67 

1.8 

5.9 

0.58 

2.3 

6.3 

0.45 

4.4 

4.0 

+0.39 

+  4.7 

6.6 

0-34 

5.3 

5-5 

0-34 

52 

4-3 

0.29 

5.9 

56 

0.24 

5.8 

4.4 

+0.08 

+  6.7 

5-2 

+0.03 

7.2 

6.2 

-0.05 

71 

6.2 

O.II 

7-5 

6.0 

.0.18 

7.6 

6.5 

-0.36 

+  8.0 

6.1 

0.38 

7-5 

73 

0.47 

7« 

Var. 

0.49 

7.8 

6.7 

0.51 

7.5 

6.0 

-0-53 

+  7.7 

Apparent 
Declination. 


+11   57.1 

"  43.3 
10  19.5 

9  23.1 

8  46.1 


+10 

9 
7 
9 
7 

+  6 
6 

4 
3 
3 

+  3 

3 

3 
+  2 

-  o 

-  o 

3 
3 
5 
5 

-  5 
7 

•7 
5 
9 

-  7 
8 
8 

9 
9 

I 
I 
I 
I 

4 

4 

4 

5 
6 

6 

6 

7 
6 


27.9 
26.7 
1.6 
16.2 
26.7 

52.6 

41.7 

7-8 

49.6 

32.0 

22.9 

21.4 

35-4 
28.2 

153 

8.1 

2.0 

17.8 

1-7 
58.5 

457 
7-8 
23.0 
13.2 
137 

352 
26.0 

513 
52.8 

49.6 

16.5 
14.0 
53-8 
30.4 
47-4 

28.1 
44.0 
22.0 
26.8 

150 
24.1 

33.3 

391 
28.8 

392 


7 
7 

8  47.0 

7  91 

8  39-3 
8  54.1 

7  5x4 

8  47.2 


Washington 
Mean  Time. 


d 
1 


8 


10 


11 


h 
4 
13 
17 
23 
23 


m 
37.9 

22.8 

3.1 
10.2 

51.1 


3 
9 
9 


47.0 
36.5 

56.3 
10  50.4 

14  45.9 


19  25.1 

23  32.4 
3     I  26.2 

"  59  I 
12  28.8 


12 
12 

15 
22 

4  10 

II 

5  I 

4 

9 

18 

19 

19 
21 

23 

6  I 

5 
10 

10 

II 

13 

18 
18 

7  o 
8 

21 


9 


3 
6 

7 
II 

14 

4 

9 

16 

21 

3 

19 
22 

6 

7 
II 


56.9 

57  3 
41.2 

37.5 
45.1 

17.6 

54-3 

45-5 
19. 1 

27.0 

8.8 

47-4 
39.1 

27.5 
58.1 

28.7 

34.5 
46.0 

474 
32.8 

18.2 
52.6 

30.0 
22.7 

24.8 

8.1 
45.0 

2.5 
29.6 

31.0 

39.7 
27.2 

8.6 

47.5 
11.5 

58.4 
340 
41-3 
56.4 

3.5 


12     6.3 


Hour  Angle, 
H 


h     m 
-  7  43  9 


+  o 

+  4 
+10 


40.2 
11.8 
4.6 
+10  43.9 


9 
3 
3 

2 

I 


29.3 
532 

342 
42.1 

4-3 


+  5  331 

+  9  311 
+11  20.6 

-  2  29.8 

-  2     1.2 

-  I  34  2 

-  I  33-8 
+  I     4.1 

+  7  45.3 

-  4  33  I 


-  4 
+10 

-II 

-  6 
+  2 


+ 
+ 
+ 
+ 
+ 


2 
3 

5 

6 

9 


-II 

-  6 

-  6 

-  5 

-  3 


+ 
+ 
+ 


1-7 
4.0 

10.7 

46.7 

2-4 

42.7 
20.0 

7.8 
52.5 
17.9 

18.6 

233 
12.1 

12.9 

31.0 

4.6 

37-9 
3.8 

195 
16.2 


-II 
-II 

-  7 

-  4 


+ 
+ 


8  48.0 

42.3 

25.4 

7-3 

11.9 

28.0 
537 

25.7 

19 

15.1 


9 
9 
3 

2 

7 


-  o 
+  I 

+  9 

+11 

-  9 

-  8 


31.2 
59.3 
50.7 
34 
55.6 

54.8 


Y 


+1.0406 
-0.0152 
+0.7793 
+0.7146 
+1.2044 

-1.1120 
-1.1181 

+1.1934 
-1. 1625 

-0.0702 

-0.3525 
-0.931 1 
+1.2423 

-04363 
-0.2398 

-0.1789 
-0.1549 
-0.9063 
-0.9540 
-0.7161 

-0-9395 
-0.7654 

-1.0243 

-0.0958 

-0.7466 

-1.0866 
+0.2015 
+0.1406 
•K).69o6 
+1.3054 

-0.9629 
-0.9162 
-0.5115 
+0.3847 
+0.0545 

+0.8261 
+0.6970 
+0.5608 
-0.9463 
+0.8610 

-0.1292 
-0-2353 
+0.4053 
+1.1061 
+0.6076 

-0.3970 
+0.5169 

-0-8533 
-0.2372 

-0.2675 

+0.5852 
-1. 2172 
+0.4417 
+0.7244 
-0.3818 

+0.6572 


0.6068 
0.6037 
0.6024 
0.5996 

0-5994 
0.5976 

0.5951 

0-595I 

0.5945 
0.5928 

0.5907 
0.5888 

0.5879 

0.5834 
0.5831 

0.5830 
0.5830 
0.5819 
0.5790 
0.5746 

0.5741 
0.5698 

0.5690 

0.5678 

0.5657 

0.5654 
0.5654 

0.5650 

0.5646 

0.5642 

0.5636 
0.5627 
0.5627 
0.5625 
0.5623 

0.5616 
0.5616 
0.5610 
0.5602 
0.5592 

0.5589 
p.5586 

0.5586 

0.5584 
0.5582 

0.5572 
0.5572 
0.5566 

0.5563 
0.5558 

0.5540 
0.5536 
0.5526 

0.5524 
0.5518 

0.5517 


N. 


-0.1400 
0.1525 

0.1573 
0.1645 

0.1653 

-0.1693 
0.1748 
0.1751 
0.1758 
0.1789 

-0.1821 
0.1845 
0.1855 
0.1894 
0.1895 

-0.1896 
0.1896 
0.1902 
0.1908 
0.1895 

-0.1894 
0.1839 
0.1824 
0.1797 

0.1733 

-0.1727 
0.1723 
0.1708 
0.1693 
0.167 1 

-0.1639 
0.1590 
0.1589 
0.1578 
0.1560 

-0.1510 
0.1504 
0.1440 
0.1346 
0.1 177 

-0.1098 
0.1046 
0.1042 
0.0978 
0.0933 

-0.0719 
0.0644 
0.0538 
0.0448 
0.0361 

-0.0089 

-0.0048 

+0.0083 

0.0102 

0.0152 

+0.0168 


+90 

+34 
+90 

+90 

+90 

-34 

-34 
+90 

-38 
+30 

+  15 
-19 

+90 

+10 

+21 

+24 

-25 
-18 

-21 

-  6 

-20 

-  9 
-26 

+28 

-  9 

-33 

+44 
+40 

+81 

+81 

-24 
-21 

+  3 
+55 
+34 

+79 

+78 

+66 
-26 

+75 

-M9 

+12 

+50 

+74 
+64 

o 

+54 
-29 
+  7 
+  4 

+55 

-64 

-^43 
+71 

-  5 

+63 


S. 


+34 
-30 
+14 

+  9 

+46 

-80 
-81 

+44 
-81 

-36 

-54 

-83 
+48 

-611 
-48 

-44 

-43 
-86 

-88 
-90 

-90 
-90 

-90 

-40 
-90 

-90 
-23 
-26 

+  4 
+59 

-90 
-90 
-68 

-13 

-31! 

+13 
+  5 

-  3 
-90 
+16 

-42 

-48 
-12 
+36 
+  I 

-60 

-  5 

-90 

-49 
-51 

-  I 
-90 

-  9 
+  7 
-59 

+  4 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

FEBRUARY. 

Thr  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washin^^ton 
Mean  Time. 

Hour  Angle, 
If 

y 

x' 

y' 

N. 

S. 

Aa 

AS 

h      m 

e 

8 

It 

0 

« 

d 

h     m 

0 

B.  A.  C.  6294 

5.2 

-0-53 

+7.6 

-18 

28.0 

11 

12  42.1 

-  8  20.2 

+0.3151 

0.5517 

+0.0178 

+35 

-17 

/)'  Sagittarii 

3-9 

073 

6.6 

18 

1.6 

12 

12  42.6 

-  9     6.1 

+0.7062 

0.5471 

0.0545 

+69 

+  7 

/>'  Sagittarii 

6.1 

0.73 

6.7 

18 

29.1 

12  46.7 

-  9     2.1 

+1.2166 

0.5471 

0.0547 

+71 

+51 

^*  Sagittarii 

5-6 

0.77 

5-8 

16 

30.7 

21   57.8 

-  0     8.6 

-0.4023 

0.5451 

0.0678 

0 

-60 

c-^  Sagittarii 

5.0 

0.78 

5.8 

16 

20.9 

22    50.4 

+  0  42.5 

-0.5245 

0.5448 

0.0691 

-  7 

-70 

B.  A.  C.  6746 

5-5 

-0.77 

+5.6 

-15 

41.4 

23   21. 1 

•f  I   12.2 

-1. 2169 

05447 

+0.0698 

-58 

-90 

If  Sagittarii 

5.0 

0.82 

5.2 

15 

44-7 

13 

6  23.7 

+  8     1.5 

-0.6316   0.5432 

0.0795 

-12 

-82 

B.A.  C.6992 

6.2 

0.86 

4.5 

15 

5.2 

17  39.6 

-5     3.6 

-0-3835   05405 

0.0942 

+  4 

-59 

fi  Capricomi 

34 

0.87 

4-4 

15 

50 

17  46.6 

-  4  56.8 

-0.3759 !  0.5405 

0.0943 

^  4 

-58 

B.  A.  C.  7009 

7.0 

0.87 

4-2 

14 

33.8 

18  59.5 

-  3  46.2 

-0.8380 

0.5401 

0.0959 

-23 

-90 

Lalande  39247 

7.4 

-0.88 

+4.2 

-15 

17-5 

20  17.4 

-  2  30.6 

+0.0968 

0.5398 

+0.0975 

+31 

-28 

B.  A.  C.  7087 

6.2 

0.88 

+3.8 

M 

31 

14 

0    21. 1 

■^  I  25.6 

-0.8740 

0.5388 

0.1024 

-24 

-90 

NEIV 

MOO.V. 

II  Piscium 

6.5 

0.72 

-2.9 

-  2 

19.2 

17 

19     7-3 

-  6  29.0 

-0.9012 

0.5234 

0.1697 

-18 

-90 

14  Piscium 

5-9 

-0.71 

-30 

-  I 

46.7 

21  36.0 

-  4     4.6 

-10795 

0.5234 

+0.1702 

-31 

-90 

Mars 

3 

131 

18 

I  57-6 

+  0     9.5 

+1.2596  0.4908 

0.1567 

+87 

+50 

Jupiter 

2 

1.8 

9  508 

+  7  50.0 

+1.3000'  0.5139 

0.1680 

+88 

+56 

W.B.xxiii,  1069 

6.9 

0.63 

39 

-  0 

48.9 

II     7.9 

4-  9     3-8 

+0.1763   0.5237 

0.1722 

+44 

-24 

B.  A.  C.  57 

7.0 

0.56 

4-3 

+  I 

9.2 

20  36.3 

-  5  44  2 

-0.3616 

0.5244 

0.1724 

+  14 

-56 

44  Piscium 

5.8 

-0-54 

-4.5 

+  I 

24.4 

19 

0  36.1 

-  I  514 

-f  0.0484 

05249 

+0.172 1 

+37 

-31 

B.  A.  C.  167 

75 

0.47 

4.8 

2 

35.8 

7  46.5 

+  5     6.5 

-0.0278 

0.5259 

0.1712 

+32 

-35 

B.  A.C.237 

6.7 

0.43 

5-2 

2 

51.8 

14     6.1 

+  11   14.9 

+0.7587 

0.5271 

0.1699 

+90 

+  9 

B.  A.  C.  243 

7-5 

0.42 

51 

3 

339 

15     9.0 

-II  44.0 

+0. 1676 

0.5273 

0.1697 

+44 

-24 

73  Piscium 

6.4 

0.36 

52 

5 

8.4 

21     6.4 

-  5  57.1 

-0.5517 

0.5286 

0.1679 

+  4 

-70 

77  Piscium 

6.1 

-0.36 

-5.4 

+  4 

237 

21  35.8 

-  5  28.6 

+0.3450 

0.5287 

+0.1678 

+55 

-14 

e  Piscium 

5.7 

0.35 

53 

5 

8.4 

22  55.3 

-  4  11-4 

-0.2474 

0.5290 

0.1673 

+20 

-48 

88  Piscium 

6.2 

0.31 

5-2 

6 

29.2 

20 

2     9.1 

-  I     3-3 

-1.1783   0.5299 

0.1661 

-40 

-84 

B.  A.  C.410 

7-4 

0.27 

5-4 

6 

54-5 

6  21.3 

+  3     1-3 

-0.9426  0.531 1 

0.1644 

-20 

-83 

96  Piscium 

6.6 

0.25 

5.6 

6 

47.8 

9  28.3 

4-  6     2.8 

-0.3103   0.5320 

0. 1630 

+17 

-51 

fi  Piscium 

5-2 

-0.25 

-6.0 

+  5 

38.8 

10     2.2 

+  6  35.6 

+1.0336  0.5322 

+0.1627 

+90 

+  28 

0  Piscium 

4-4 

-0.16 

5-8 

8 

40.4 

17  42.4 

-  9  58.1 

-1.0234   0.5342 

0.1586 

-27 

-81 

f  Arietis 

5-4 

40.03 

6.6 

10 

10.4 

21 

13  12.6 

+  8  55.9 

+0.3255  , 0.5426 

0.1450 

+54 

-12 

B.  A.  C.  755 

7.0 

0.04 

6.7 

10 

7  9 

14     9.4 

+  9  510 

+0.5078 

0.5430 

0.1442 

+68 

-  2 

25  Arietis 

7.3 

0.03 

6.8 

9 

46.2 

14  29.0 

+  10     9.9 

+0.9436 

0.5432 

0.1439 

+90 

+25 

31   Arietis 

5.6 

+0.10 

-6-4 

+12 

1.8 

18  54.2 

-  9  33.3 

-0.8574 

0.5452 

+0.1 40 1 

-15 

-78 

38  Arietis 

5-2 

0.14 

6.7 

12 

2.4 

22  54  7 

-  5  404 

-0.3134 

0.5471 

0.1364 

■n6 

-48 

W.  B.  ii,  1033 

5.9 

0.25 

7.2 

12 

48.9 

22 

9     4-3 

+  4     9-4 

+0.1917 

0.5524 

0.1259 

+45 

-17 

B.  A.  C.  987 

6.3 

0.27 

7.3 

12 

40.9 

II  24.2 

+  6  24.7 

+0.6244  1  0.5536 

0.1234 

+80 

+  7 

B.  A.  C.  1272 

6.3 

0-59 

7.7 

17 

4-9 

23 

13     72 

+  7  15.6 

-1.2605  1  0.5681 

0.0898 

-57 

-73 

W.B.  (2)  iv,  59 

6.4 

+0.62 

-7-9 

+17 

17 

15     7-4 

+  9  11.6 

-1.0267 

0.5693 

+0.0871 

-29 

-73 

48  Tauri 

6.4 

0.62 

8.6 

15 

9.5 

16  351 

+10  36.3 

+1.0582 

0.5701 

0.0847 

+90 

+41 

y  Tauri 

39 

0.64 

8.7 

15 

23.6 

18  20.9 

-II  41.7 

+0.9577 

0.5712 

0.0820 

+90 

+33 

55  Tauri 

73 

0.65 

8.4 

z6 

17.3 

18  23.2 

-II  395 

+0.0245  '  0.5712 

0.0819 

+315 

-22 

d'  Tauri 

4.0 

0.67 

8.1 

17 

18.9 

19  41.7 

-10  23.7 

-0.9424 

0.5719 

0.0799 

-22 

-73 

63  Tauri 

5-6 

+0.67 

-8.4 

+16 

33.1 

19  55-2 

-10  10.7 

-0.1255 

0.5721 

+0.0796 

+28 

-30 

a»  Tauri 

47 

0.68 

8.2 

17 

13.2 

20  12.3 

-  9  54-3 

-0.8014 

0.5723 

0.0792 

-13 

-73 

r^3  Tauri 

4-2 

0.C9 

8.0 

'    17 

42.4 

20  48.3 

-  9  19  5 

-1.2624 

0.5726 

0.0782 

-59 

-72 

70  Tauri 

6.3 

0.67 

8.7 

15 

432 

20  53.8 

-  9  14.2 

+0.8198 

0.5726 

0.0781 

+90 

+24 

71   Tauri 

6.0 

0.67 

8.9 

15 

239 

21  13.0 

-  8  55.7 

+1.1802 

0.5728 

0.0776 

+90 

+53 

75  Tauri 

5.3 

+0.69 

-8.7 

+16 

8.6 

22     7-4 

-  8     3.2 

+0.4719  0.5734 

+0.0761 

+66 

+  4 

0'  Tauri 

3-9 

0.69 

8.8 

15 

44.8 

22    II.O 

-  7  59  7 

+0.8897   0.5734 

0.0761 

+90 

+2a 

80  Tauri 

5.6 

0.69 

9.0 

15 

25.6 

22  52.3 

-  7  19.9 

+1.2759 , 0.5738 

0.0750 

+90 

+69 

B.  A.  C.  1 391 

5.0 

0.70 

8.8 

15 

59.0 

23     2.6 

-   7    lO.O 

+0.7078  1  c.5739 

0.0747 

+90 

+17 

81  Tauri 

5.5 

0.69 

9.0 

15 

28.8 

23     5-4 

-  7     7-3 

+1.2350 

0.5739 

0.0746 

+90 

+61 

B.  A.  C.  1394 

7-5 

+0.70 

-8.8 

+15 

56.3 

23     8.3 

-  7     4-5 

+0.7610 

0.5740 

+0.0745 

+90 

+21 

29 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

Frb  £ 

FEBRUARY. 

1 

m 

»TA»'S 

At  CoMjUMcnoM  zm  R.  A. 

IJmiring 

Parallels. 

1 

'    Redans  from 

f 

'                         1 

Nama: 

liag. 

igcHA 

Apparent 
Decunadon. 

Washington 
Mean  Tune. 

Honr  Angle, 
H 

Y 

x* 

y 

N. 

S. 

S 

1 

* 

e          f 

d     h      m 

h      m 

a 

0 

85  Tauri 

6.5 

+0.70 

-  9.0 

+15    38.6 

S3  23  37.0 

-  6  36.8 

+1.1043 

0.5742 

^.onyj 

+90 

+46' 

B.  A.  C.  1406 

7-5 

0.71 

8.8 

16      7.1 

24    0  22.8 

-  5  52.7 

-K>.664i 

0.5746 

0.0725 

+86 

+15 

!     a  Tanri 

I.O 

0.73 

8.9 

16    18.8 

I  21.9 

-  4  55  7 

+0.5308 

0.5752 

0.0709 

+71    +  8 

89  Tanri 

6.5 

0.73 

9-1 

15    50.3 

2  20.3 

-  3  59-4 

+10935 

0.5758 

0.0693 

+90    +45 

o«  Tanri 

4.8 

0.74 

9-1 

15  43-5 

2  49-5 

-  3  312 

-H.2446 

0.5760 

0.0685 

+90 '+63 

B.  A.  C.  1526 

5.8 

+0.84 

-  9.2 

-H7     0.0 

10  33-7 

+  3  56.2 

-MJ.3980 

0.5804 

+0.0554 

+60   +  2 

104  Tanri 

5-1 

0.89 

9.0 

18  30.8 

14  46.8 

+  8     0.1 

-0.9492 

0.5827 

0.0479 

-23    -71 

III  Tanri 

52 

0.97 

9.9 

17  17.5 

21  56.0 

-  9     6.6 

-K).6o74 

0.5865 

0.0349 

■179    +16 

115  Tanri 

5.4 

0.98 

9.8 

17  52.7 

23     4.6 

-  8     0.6 

-K>.0440 

0.5870 

0.0328 

+36 .  -16 

117  Tauri 

6.3 

0.98 

10. 1 

17     94 

23  26.7 

-  7  39  3 

+0.7968 

0.5872 

0.0321 

■►90    +28 

W.B.(2),v.6o6 

7.0 

+  1.00 

-  9  7 

■n8  17.1 

23  58.0 

-  7     9.2 

-0.3460 

0.5874 

-K).03II 

+14  ,  -39 

119  Tauri 

4.6 

I.OI 

97 

18   31.2 

25     I     9.7 

-  6     0.1 

-0.5512 

0.5882 

0.0289 

+  2-54, 

120  Tauri 

53 

1.02 

9.8 

18  28.2 

I  42.5 

-  5  28.5 

-0.4833 

0.5883 

0.0278 

+  7 

-48! 

122  Tauri 

5-4 

1.04 

10.4 

16  58.7 

3  II-7 

-  4    2.7 

-»-i.o840 

0.5891 

0.0250 

+90 

+491 

B.  A.  C.  1796 

1 

7-5 

1.06 

9.8 

18  56.2 

5  23.8 

-  I  55-5 

-0.8713 

0.5902 

.0.0208 

-i8'-7i1 

'127  Tauri 

6.3 

+1.06 

1  -  9  9 

■n8  55.8 

5  34-1 

-  I  45-7 

-0.8608  , 0.5902 

+0.0204 

-17   -71 

130  Tauri 

5-5 

1.07 

'     10.4 

17  41.4 

7  27.4 

+  0     3-3 

+0.4425 

0.591 1 

+0.0168 

+63+8 

71  Orionis 

5-1 

1.20 

10.6 

19  II. 2 

18  36.2 

-HO   46.7 

-1.0135    0.5959 

-0.0053 

-29   -71 

20  Geminorum 

6.3 

.    1.26 

11.5 

17  50.7 

26     I   39.0 

-  6  26.9 

-fo.2596   0.5981 

0.0195 

+50   -  2 

1  21  Geminorum 

6.5 

1.26 

11.5 

17  51.0 

I  39  3 

-  6  26.6 

+0.2544    0.5984 

0.0195 

+50   -  3 

23  Geminorum 

7.1 

-H.27 

-1 1.9 

+  16  52.3 

3  lo.o 

-  4  59.5 

-f  1.2089    0.5989 

-0.0226 

+90    -f62 

'  26  Geminorum 

5-1 

1.30 

11.7 

17  44.2 

5  42-1 

-  2  33  3 

+0.2722    0.5997 

0.0278 

+51.-  3 

W.B.(2)vi,i63o 

6.2 

1.38 

12. 1 

17  53-3 

13  40.4 

+  5     6.3 

-0.1676    0.6019 

0.0440 

+24   -29 

1  51  Geminorum 

54 

1.40 

12.8 

16  19. 1 

18     2.3 

+  9  179 

■H.1921 

06029 

0.0529 

+90   +57 

X  Geminorum 

3-6 

1.42 

12.7 

16  42.6 

19  54  3 

+11     5-5 

-ro.6971    0.6033 

0.0567 

+90   +19 

i         B.  A.  C.  2432 

7.0 

+1-44 

-12.4 

+18  27.3 

21  50.9 

-II     2.5 

-1. 1592  j  0.6036 

-0.0607 

-42    -72 

1         W.B.(2)vii,685 

5-6 

147 

12.8 

17  17.2 

27     I    18.6 

-  7  430 

-0.2156 

0.6040 

0.0676 

+22    -34 

1  67  Geminorum 

75 

147 

13-2 

15  50  5 

I   58.1 

-  7     50 

-H.1796 

0.6041 

0.0689 

+90   +54. 

•  68  Geminorum 

5.0 

1-47 

132 

16     1.8 

2      2.6 

-  7     07 

+0.9873 

0.6042 

0.0691 

+90    -r37' 

!    /  Geminorum 

5-2 

1.49 

12.9 

17  53  4 

4  19  8 

-  4  489 

-1.0282 

0.6044 

0.0736 

-29 ;  -72  ■ 

I  Cancri 

59 

+1.54 

-135 

+16     2.6 

II    155 

+  I  50.2 

+0.2505 

0.6051 

-0.0872 

•f49    -101 

B.  A.  C.  2649 

6.3 

1-54 

134 

16  46.4 

II  51. 1 

+  2  24.4 

-0.5260 

0.6051 

0.0883 

+  4 '  -57 

5  Cancri 

6.4 

1-55 

134 

16  43.0 

13     1.6 

+  3  31.8 

-0-5742 

o.6d5i 

0.0906 

+  2   -61 

29  Cancri 

59 

1.61 

14.2 

14  31  5 

23  44-2 

-10  10.7 

+0.5140 

0.6051 

O.I  104 

-fr69   +  3 

B.  A.  C.  2872 

6.8 

1.62 

14.4 

13  34  9 

28     I   38.4 

-  8  21.0 

+1.2303 

0.6050 

L 

O.II38 

-190   +56 

'         B.  A.  C.  3122 

7.0 

+1.69 

.  -M  7 

-HI  57.1 

16     2.1 

+  5  28.6 

+I.OI45  1  0.6034 

-0.1376 

490    +32 

^  Leonis 

52 

1.71 

14.7 

II   43-3 

29    0  51.6 

-10     2.8 

-0.0322  I  0.6019 

0.1504 

+32 

-31 

0  Leonis 

38 

1.72 

M7 

ID  195 

4  33-1 

—  6  30.0 

+0.7701    0.6010 

0.1553 

+90 

+14 

B.  A.  C.  3398 

6.0 

1-74 

14-7 

9  23-0 

10  41. 1 

-  0  35  I 

+0.7142    0.5997 

0.1629 

490 

+  9 

II  Sextant  is 

1 

60 

174 

147 

8  46.1 

II  22.1 

-♦-0     3.2 ' 

+  1.2052   0.5995 

0.1637 

+90 

+46 

1    A  I^eonis 

4-6 

+1.74 

-M5 

-HO    27.9 

15  179 

+  3  49  9 

-1.1055' 0.5985 

-0.1680 

-33 

-80 

B.  A.  C.  3538 

7.0 

1-75 

14.4 

9  26.7 

21     6.2 

-1-  9  24.8 

-1. 1077   0.5970 

0.1738 

-33 

-81 

43  Leonis 

65 

1.76 

145 

7     1-5 

21  25.9 

+  9  4?-5 

+  1.2072 

0.5969 

0.1741 

+90 

+46 

44  Leonis 

6.2 

+  1-75 

-14.2 

-1-  9  16.2 

22  19.6 

+10  35-4 

-1. 1425 

0.5967 

-0.1749 

-37 

-81 

1 

MARCH. 

48  Leonis 

52 

-H.76 

-14.2 

-1-  7  26.6 

1     2  13.6 

-  9  39.5 

-0.0480 '  0.5956 

-0.1782 

+31    -35 

37  Sextantis 

6.2 

1.76  1 

14.0 ' 

6  52.5 

6  50- 3 

-  5  13  4 

-0.3204    0.5943 

O.I8I7 

+16 

-52 

36  Leonis 

6.6 

1.76 

13-8 

6  41.6 

10  54.8 

-  I    18.1 

-0.8895    05932 

O.IS44 

-17 

-83 

d  Leonis 

50 

-M.77 

-13.6 

-  4     7-8 

12  47.2 

+  0  30.0 

+  1.2753    0.5927 

-0.1855 

+90  1  +53 

82  Leonis 

6.9 

1.76 

12.9 

3  49  6 

23   10. 1 

-HO  29.5 

-0.3784    0.5897 

0.1900 

+13   -57 

83  Leonis 

6.1 

1-75; 

12.9 

3  32.0 

23  39  2 

+  10  57.5 

-0.1^25    o.5S«)0 

0.1902 

+24   -44* 

r  Leonis 

51 

1.76 ' 

12.8: 

3  22.9 

2     0     6.7 

+11  23.9 

-0.12 1 2    0.5S95 

0.1903 

♦27    -41 

W.  B.  vi,  349 

5-1 

1.76 

12.8, 

3  21.3 

0     7.1 

-HI    24.3 

-0.0974    0.5895 

0.1903 

+28 

-39 

89  Leonis 

6.2 

*i-75 

-12.7  ' 

+  3  35-4 

2  47.9 

-10       0.9 

-0.8389    0.58S7 

-(.^.1910 

-13 

-86. 

L 



1 

( 

1 
1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIOIJS. 

MARCH. 

The  Star's 

At  Conjukction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

I904.a 

Apparent 
Decimation. 

Washinf|;ton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

s 

^d 

0 

H 

e 

d     h      m 

h      m 

0 

P  Virginis 

3-7 

+  175 

-I2.I 

+   2    18.I 

a     9  351 

-  3  28.8 

-08753 

0.5868 

1  -0.1921 

-16 

-88 

13  Virginis 

6.3 

1.72 

II.O 

-  0  15-4 

21    24.7 

+  7  54.6 

-0.6243 

0.5837 

0.1914 

0 

-78 

tf  Virginis 

41 

I.71 

10.7 

0     8.2 

21    56.2 

+  8  25.0 

-0.8440 

0.5836 

,  0.1913 

-13 

-90 

38  Virginis 

6.2 

1.67 

8.9 

3     2.0 

3  12     7.0 

-  I  551 

-0.6547 

0.5804 

0.1863 

-  2 

-82; 

k  Virginis 

59 

1.67 

8.4 

3  178 

14    52.8 

+  0  44.8 

-0.9074 

0.5791 

0.1849 

-18 

-90 

51  Virginis 

44 

+1.65 

-7-8 

-  5     1.7 

19    17.5 

+  4  59-9 

+0.01 2 1 

0.5786 

-0.1823 

+34 

-33 

/»  Virginis 

6.1 

1.60 

6.7 

5  58.6 

4     4     7.2 

-10  29.4 

-0.6218  '  0.5768 

0.1760 

-  2 

-78 

/»  Virginis 

4-9 

1-59 

6.6 

5  45.7 

4  47-5 

-  9  50.6 

-0.9560   0.5766 

,  0.1755 

-23 

-90 

77  Virginis 

7.0 

1.60 

63 

7     7-9 

5  24.3 

-  9  151 

+0.3145    0.5766 

0.1750 

+51 

-16 

81  Virginis 

7.0 

1-59 

6.0 

7  23.0 

7  12.7 

-  7  306 

+0.2543  ;  0.5762 

0.1735 

+47 

-20 

82  Virginis 

53 

+1-59 

-5.6 

-  8  13.2 

8  57-3 

-  5  497 

+0.7969  !  0.5758 

-0.17 19 

+82 

+11 

B.  A.  C.4647 

6.4 

1.54 

51 

7  35-3 

14  46.0 

-  0  13.5 

-0.8265  ,  0.5748 

0.1666 

-15 

-90 

94  Virginis 

6.8 

1.52 

4-4 

8  26.1 

19  41.2 

+  4  31-4 

-0.7777    0.5739 

0.1617 

-12 

-90 

95  Virginis 

5-7 

1-53 

4.2 

8  5M 

19  52.3 

+  4  42.0 

-0.3794  i  0  5739 

0.1615 

+10 

-58 

96  Virginis 

6-5 

1.52 

39 

9  52  9 

20  51.5 

+  5  39  2 

+0.5031    0.5737 

0.1605 

+63 

-  6 

K  Virginis 

4-3 

+1.50 

-  3-7 

-  9  49-7 

22  33.3 

+  7  17.3 

+0.1789    0.5734 

-0.1586 

+41 

-24 

2  Librae 

6.3 

1.48 

2.8 

11  16.6 

5     3     8.9 

+11  43-2 

+0.9402    0,5727 

0.1535 

+79 

+21 

B.  A.  C.  4772 

6.6 

1-47 

2.7 

II   14.1 

3  42.1 

-II  44.7 

+0.8133  1  0.5726 

0.1529 

+79 

+12 

B.  A.  C.  4828 

6.0 

1.42 

1.9 

"  53-9 

9     79 

-  6  30.4 

+0.6815 

0.5717 

0.1465 

+76 

+  4 

^'  Librae 

5.9 

1-35 

-  1.2 

II  30.4 

16  44.7 

+  0  50.4 

-0.7994 

0.5705 

0.1369 

-16 

-90 

tp  Librae 

6.3 

+1.27 

+  I.I 

-14  47-5 

6     5  21.7 

-10  59.1 

+0.9821 

0.5686 

-0.1 196 

+75 

+25 

y  Librae 

4.0 

1. 19 

1.6 

14  28.2 

10  54.6 

-  5  37-8 

+0.0071 

0.5677 

1  0.1115 

+26 

-34 

B.  A.  C.  5188 

6.6 

1.17 

2.2 

14  44.1 

14  25.1 

-  2  14.6 

-0.0974 

0.5672 

0.1063 

+20 

-40 

V  Librae 

5-5 

1.16 

2.2 

15  22.0 

14  42.2 

-  I  58.1 

+0.5338 

0.5672 

0.1059 

+60 

-  4 

0  Librae 

4-3 

113 

2.9 

16  26.8 

19     1.6 

+  2  12.4 

+1.2244 

0.5667 

0.0993 

+74 

+50 

49  Librae 

56 

-H.08 

+  3.1 

-16  15.0 

21  58.1 

+  5     2.7 

+0.7344 

0.5661 

-0.0948 

+73 

+  8 

0  Opbiuchi 

4-4 

0.92 

4-3 

16  24.2 

7  II  45.6 

-  5  38.3 

-0.2599 

0.5638 

•  0.0730 

+  8 

-50 

24  Scorpii 

52 

0.88 

50 

17  33.3 

16  26.7 

-  I     6.7 

+0.6418 

0.5630 

0.0654 

+65 

+  3 

B.  A.  C.  5695 

6.2 

0.78 

51 

16  39.2 

23     0.0 

+  5  13.2 !  -0.7148   0.5618 

0.0547 

-20 

-90 

B.  A.  C.  5771 

6.2 

0.72 

5.7 

17  28.8 

8     4  32.5 

+10  34.4    -0.1073 

0.5607 

0.0455 

+14 

-40 

B.  A.  C.  5839 

6.0 

+0.65 

+  6.0 

-17  39.3 

9  510 

-  8  17.8,  -0.1395 

0.5597 

-0.0368 

+12 

-42 

B.  A.  C.  6060 

6.5 

0-45 

71 

18  47.0 

9     2  24.2 

+  7  42.1  1  +0.698/ 

0.5562 

0.0093 

+67 

+  6 

B.  A.  C.  6086 

6.1 

0.41 

6.6 

17     9.1 

4  58.3 

+  10  11. 1  1  -1. 0915 

0.5556 

-0.0053 

-51 

-90 

B.  A.  C.  6201 

73 

0.32 

7-3 

18  39-3 

13     12 

-  6     1.9  I  +0.5518 

0.5537 

+0.0077 

+52 

-  2 

y  Sagittarii 

Var. 

0.30 

7-4 

18  54.1 

14   157 

-  4  49.8    +0.8316 

0.5534 

0.0097 

+71 

+15 

B.  A.  C.  6267 

6.7 

+0.26 

+  7.1 

-17  51.4 

17  21.5 

-  I  50.1  i  -0.2695 

0.5527 

-fo.0146 

+  2 

-51 

B.  A.  C.  6287 

6.0 

0.25 

7-4 

18  47.2 

18  23.7 

-  0  50.1  1  +0.7627 

0.5524 

0.0162 

+71 

+10 

B.  A.  C.  6294 

5.2 

+0.25 

7-3 

18  28.0 

18  59  3 

-  0  15.6    +0.4223 

0.5523 

0.0172 

+43 

-10 

p'  Sagittarii 

3.9 

-0.04 

7.2 

18     1.6 

10  18  54.5 

-  I     6.7 

+0.7975 

0.5462 

0.0537 

+72 

+13 

^»  Sagittarii 

5.6 

0.13 

6.3 

16  30.7 

11     4     9.4 

+  7  50.6 

-0.3137 

0.5438 

0.0669 

+  5 

-54 

e°  Sagittarii 

5.0 

-0.14 

+  6.3 

-16  20.9 

5     2.0 

+  8  41.5 

-0.4362 

0.5435 

+0.0682 

-  2 

-63 

B.  A.  C.  6746 

5.5 

0.14 

6.1 

15  414 

5  32.8 

+  9  11.3 

-1.1271 

0.5434 

0.0689 

-48 

-90 

g  Sagittarii 

5.0 

0.21 

5-9 

15  44-7 

12  35-3 

-  7  59.4 

-0.5490 

0.5416 

0.0785 

-  7 

-72 

B.  A.  C.  6992 

6.2 

0.30 

5.4 

15     5.2 

23  52.4 

+  2  56.6 

-0.3101 

0.5387 

0.0931 

+  8 

-53 

/?  Capricorni 

34 

0.31 

5-3 

15     5.0 

23  59.4 

+  3     3-4 

-0.3026 

0.5387 

0.0933 

+  8 

-53 

B.  A.  C.  7009 

7.0 

-0.32 

+  5.1 

-14  33-8 

12    I   12.5 

+  4  143 

-0.7649 

0.5384 

+0.0948 

-18 

-90 

Lalande  39247 

7-4 

0.33 

5-2 

15  175 

2  30.5 

+  5  29.9 

+0.1673 

0.5381 

0.0957 

+35 

-24 

B.  A.  C.  7087 

6.2 

0.36 

4.7 

14     30 

6  34.6 

+  9  26.6 

-0.8077 

0.5371 

0.1013 

-20 

-90 

r>  Capricorni 

7.0 

0.38 

5.0 

15  28.7 

8     8.3 

+10  57.3 

+0.9366 

0.5367 

0.1031 

+75 

+22 

T«  Capricorni 

5.3 

0.39 

4-9 

15  174 

9    6.3 

+11  53-6 

+0.8283 

0.5365 

0.1043 

+75 

+14 

8  Aquarii 

>                    ■  • 

6.8 

-0.46 

+  3.9 

-13  26.0 

19  32.2 

-  I  59-5 

-0.0836 

0.5342 

+0.1160 

+23 

-39 

9  Aquarii 

7.0 

0.47 

4.0 

13  54-3 

20    8.9 

-  I  23.9 

+0.5106 

0.5337 

0.1 167 

+60 

-  6 

18  Aquani 

5.4 

0.53 

31 

13  174 

18    7  537 

+  9  597 

+1.2696 

0.5315 

0.1286 

+77 

+55 

^  Capricorni 

6.2 

0.57 

1-7 

9  431 

19  17.6 

-  2  567 

-11734 

0.5294 

0.1390 

-44 

-90 

A  Capricorni 

5-4 

0.59 

2.1 

II  48.5 

19  24.4 

-  2  50.2 

+1.1652 

0.5294 

0.1391 

+78 

+40 

B.  A.  C.  7620 

6-5 

-0.60 

+  1.7 

-10  45.8 

23     4-3 

+  0  43.2 

+0.5191 

05288 

+0.1 42 1 

+64 

-  5 
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ELEMENTS  FOR  ' 

THE  PREDICTION  OF  OCCULTATIONS.                   ' 

MARCH. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting   , 
Parallels. 

Red'ns  from 

1 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N.     S. 

Aa 

A2 

s 

tt 

0       t 

d     h     ro 

h      m 

0 

0 

36  Aquarii 

6.3 

-0.62 

+  0.8 

-  8  39.5 

14     7   18.9 

+  8  43.2 

-0.6227 

0.5277 

+0.1485 

-  3    -79 . 

0  Aquarii 

4-3 

0.63 

0.4 

8  157 

II     9.7 

-II   32.8 

-0.4861 

0.5272 

0.1512 

+  5  ,  -66 

B.  A.  C.  7774 

6.2 

0.64 

0.6 

9  31A 

II   II. I 

-II   31.4 

+0.9136 

0.5272 

0.1512 

+80  •  +19  1 

p  Aquarii 

54 

0.64 

03 

8  18.2 

12  55.4 

-  9  50.0 

-0.1 72 1 

0.5270 

0.1524 

+22 

-44 

B.A.  C.7804 

6.2 

0.64 

+    O.I 

7  40.8 

14  403 

-  8     8.3 

-0.5976 

0.5268 

0.1536 

-  I 

-76 

W.  B.  xxii,  493 

6.2 

-0.64 

-  0.2 

-  7     2.7 

18  43-5 

-  4  12.2 

-0.6742 

0.5264 

+0.1561 

-5 

-«5 

NEW 

MOON. 

'■                  1 

1 

88  Piscium 

6.2 

0.51 

6.2 

+  6  29.1 

18     7  547 

+  6  29.6 

-1.2073 

0.5226 

0.1668 

-43   -84 

B.  AC.  410 

7-4 

0.49 

6.4 

6  54-5 

12     5-3 

+10  32.7 

-0-9735 

0.5228 

0.1650 

-22   -83; 

96  Piscium 

6.6 

-0.47 

-  6.6 

+  6  47.8 

15  II. I 

-10  27.1 

-0.3427 

0.5229 

+0.1636 

+15  1  -54  , 

fi  Piscium 

5.2 

0.48 

6.8 

5  38.8 

'    15  44-3 

-  9  54-9 

+0.9987 

0.5351 

0.1633 

+90 '+25  ' 

0  Piscium 

4-4 

0.43 

6.9 

8  40.4 

23  21.7 

-  2  31  4 

-1.0599 

0.5377 

0.1592 

-30   -81 , 

^  Arietis 

54 

0.31 

7.8 

10  10.4 

19  18  47.4 

-  7  41  9 

+0.2852 

0.5446 

0.1453 

+51. -15 

B.  A.  C.755 

7.0 

0.30 

7-9 

10     7.9 

19  44.1 

-  6  46.9 

+0.4678 

0.5450 

0.1445 

+64  -  5 : 

25  Arietis 

7-3 

-0.31 

-  8.0 

+  9  46.2 

20     3.7 

-  6  28.0 

+0.9044 

0.5451 

+0.1442 

+90 1  +22 

31  Arietis 

5-6 

0.25 

7-7 

12     1.8 

20    0  28.5 

-  2  H.6 

-0.9009 

0.5468 

0.1406 

-18  i  -78 

38  Arietis 

5-2 

0.23 

8.0 

12     2.4 

4  29.1 

+  I  413 

-0.3560 

0.5485 

0.1365 

+14  -50 

W.  B.  ii,  1033 

5-9 

0.15 

8.4 

12  48.9 

14  397 

+11  32.2 

+0.1495 

0.5527 

0.1260 

+43  -20 

B.  A.  C.  987 

6.3 

-0.15 

8.5 

12  40.9 

17     0.2 

-10  11.9    +0.5842 

0.5538 

0.1233 

+75  ■  +  4 

W.  B.  (2)  iv,  59 

6.4 

+0.13 

-  8.8 

+17     1.7 

21  20  57.8 

-  7  10.6    -1.0775 

0.5663 

+0.0865 

-33  -73 

48  Tauri 

6.4 

0.13 

95 

15     9-5 

22  26.6 

-  5  44  9 

+  1.0243 

0.5670 

0.0843 

+90  +38 

y  Tauri 

39 

0.15 

95 

15  23.6 

22     0  14. 1 

-  4     II 

+0.9238 

0.5678 

0.0816 

+90  +31 

55  Tauri 

7-3 

o.i6 

9  3 

16  17.3 

0  16,5 

-  3  58.8 

-0.0174 

0.5678 

0.0816 

+33  -24 1 

cJ»  Tauri 

4.0 

0.18 

9.0 

17  18.9 

I  36.1 

-  2  41.9 

-0.9928 

0.5685 

0.0795 

-26  -73 

63  Tauri 

5.6 

+0.18 

-  9.2 

+16  33.0 

I  49.7 

-  2  28.8 

-0.1688 

0.5686 

+0.0792 

+24  -32 

(5»  Tauri 

47 

0.18 

9.0 

17  13.2 

2     7.1 

-  2  12.1 

-0.8507 

0.5687 

0.0787 

-16  -72 

70  Tauri 

6.3 

0.18 

9.5 

15  43-2 

2   49.2 

-  I  313 

+0.7851 

0.5690 

0.0776 

+90  +22 

;  71  Tauri 

6.0 

0.18 

97 

15  23.9 

3     8.8 

-  I   12.5 

+1.1490   0.5691 

0.0771 

+90  +50 

75  Tauri 

5-3 

0.19 

95 

16     8.6 

4     40 

-  0  19.2 

+0.4343   0.5695 

0.0757 

+62  +  I 

e^  Tauri 

3.9 

+0.19 

-9.6 

+15  44.8 

4     77 

-  0  15.6 

+0.8561    0.5695 

+0.0756 

+90  +27 

;  80  Tauri 

5.6 

0.20 

97 

15  25.6 

4  49  7 

+  0  24.9 

+1.2461    0.5698 

0.0745 

+90  +63 

'         B.  A.  C.  1391 

50 

0.20 

9.6 

15  590 

5     0.2 

+  0  35.0 

+0.6727 

0.5699 

0.0742 

+90  +15 

81  Tauri 

5-5 

0.20 

97 

15.28.8 

5     3.0 

+  0  377 

+  1.2049 

0.5700 

0.0742 

+90  +56 

B.  A.  C.  1394 

7-5 

0.20 

9.6 

15  56.3 

5     6.0 

+  0  40.6    +0.7266 

0.5701 

0.0741 

+90    +19 

85  Tauri 

6.5 

+0.21 

-  9  7 

+15  38.6 

5  35  I 

+  1     8.7  ;  +1.0729 

0.5702 

+0.0733 

+90    +43 

B.  A.  C.  1406 

7-5 

0.22 

96 

i6    7.1 

6  21.7 

+  I  53.6    +0.6201 

0.5706 

0.0721 

+81    +13 

a  Tauri 

i.o 

0.23 

9.6 

16  18.8 

7  21.9 

+  2  51.8 

+0.4944 

0.5710 

0.0705 

+76    +5, 

89  Tauri 

6.5 

0.23 

9.8 

15  503 

8  21.3 

+  3  491 

+1.0629 

0.5714 

0.0689 

+90    +42 

0"  Tauri 

4.8 

0.24 

9.6 

15  43-5 

8  50.9 

^  +  4  177 

+1.2154 

0.5715 

0.0681 

+90    +58 

B.  A.  C.  1526 

5.8 

+0.33 

-9.8 

+17     0.0 

16  44.2 

+11  54-3 

+0.3612 

0.5749 

+0.0550 

+57       0 

;io4  Tauri 

51 

0.39 

9-5 

18  30.8 

21     2.8 

-  7  56.4    -0.9999 

0.5767 

0.0476 

-27   -71 

III  Tauri 

52 

0-45 

I0.2 

17  17.5 

23     4  22.2 

-  0  52.9  1  +0.5768  ;  0.5796 

0.0346 

+76   +14 . 

115  Tauri 

5.4 

0.47 

XO.I 

17  52.6 

5  32.6 

+  0  14.9 ,  40.0065   0.5800 

0.0326 

+34    -19 

'1 17  Tauri 

63 

0.47 

10.4 

17     9-4 

5  55-2 

+  0  36.7 

+0.7687  ,0.5801 

0.0319 

+90    +26 

W.  B.  (2)  V,  606 

7.0 

+0.48 

-lO.O 

+18  17.1 

6  27.2 

+  I     7.6 

-0.3885    0.5803 

+0.0309 

+12 

! 
-42. 

119  Tauri 

4.6 

0.49 

10.0 

18   31.2 

7  408 

+  2  18.5 

-0.5962  1  0,5808 

0.0286 

0 

-58  i 

120  Tauri 

5-3 

0.50 

lO.O 

18  28.2 

8  14.5 

+  2  51.0 

-0.5273   0.5810 

0.0276 

+  4 ;  -52 

122  Tauri 

5-4 

0.51 

10.6 

16  58.7 

9  46.0 

+  4   191 

+  I.O613  i  0.5816 

0.0249 

+90 ,  +47 ' 

B.  A.  C.  1796 

7-5 

0.54 

lO.O 

18  56.2 

12     1.7 

+  6  29.9 

-0.9201 

0.5823 

0.0207 

-21  -71 

127  Tauri 

6.3 

+0.55 

-lO.O 

+18  55.8 

12  12.3 

+  6  40.1 

-0.9095 

0.5824 

+0.0204 

-21  -71 ' 

130  Tauri 

5-5 

0.56 

10.5 

17  41.4 

14     8.8 

+  8  32.4 

+0.4122 

0.5830 

+0.0168 

+61 , +  6 

71  Orion  is 

51 

0.69 

10.5 

19   II. 2 

24    I  377 

-  4  24.2 

-1.0629 

0.5866 

-0.0050 

-33 : -71 

20  Geminorum 

6.3 

0.77 

II. 2 

17   50.7 

8  54  2 

+  2  36.0 

+0.2316 

0.5884 

0.0190 

+48    -4 

21  Geminorum 

6.5 

0.77 

II. 2 

17   51.0 

8  54-5 

+  2  36.3 

+0.2263 

0.5884 

0.0190 

+48  !  -  5 

23  Geminorum 

7.1 

+0.79 

-II.6 

+16   52.3 

10  28.2 

+  4    6.4 

+  I.I965      0.5888 

-0.0220 

+90   +60 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 

N 

1 

Thk  Star's 

At  Conjunction  in  R.  A. 

Linjiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
II 

Y  . 

x* 

y 

N. 

S. 

1 

Aa 

Ad 

0 

8 

tt 

0       « 

d     h     m 

h 

m 

0 

26  Geminorum 

5.1 

+0.82 

-II.4 

+17  44.2 

^4  13     5.4 

+  6 

35.8 

-K).2455 

0.5894 

-0.0270 

+49 

-  4 

W.B.(2)vi.i630 

6.2 

0.91 

II.6 

17  53  3 

21  20.5 

-  9 

259 

-0.1995 

0.5910 

0.0430 

+22 

-31 

51  Geminorum 

5.4 

095 

12.3 

16  19!! 

25     I  51.9 

-  5 

4.8 

+1.1844 

0.5914 

0.0517 

+90 

+56 

?.  Geminorum 

3.6 

0.98 

12.2 

16  42.6 

3  47  9 

-  3 

13.2 

+0.6816 

0.5919 

0.0554 

+90 

+18 

B.  A.  C.  2432 

7.0 

I.OO 

11.7 

18  27.3 

/       5  489 

-  I 

16.7 

-1.2060 

0.5922 

0.0593 

-48 

-72 

W.B.(2)vii.685 

5.6 

+1.04 

-12.2 

+17  17.2 

9  24.2 

+  2 

10.3 

-0.2452 

0.5926 

-0.0661 

+20 

-35 

67  Geminorum    , 

7-5 

1.04 

12.7 

15  505 

10     5.2 

+  2 

49.8 

+1.1746 

0.5927 

0.0673 

+90 

+54 

68  Geminorum 

50 

1.04 

12.6 

16     1.8 

10     9.9 

+  2 

54-4 

+0.9786 

0.5927 

0.0675 

+90 

+36 

/  Geminorum    . 

52 

1.07 

12.0 

17  53.4 

12  32.2 

+  5 

II. 2 

-1. 07 1 2 

0.5929 

0.P720 

-33 

-72 

I  Cancri 

5-9 

I.I4 

12.8 

16    2.6 

19  43-5 

-II 

53-9 

+0.2317 

0.5933 

0.0852 

+48 

-II 

B.  A.  C.  2649 

6.3 

+I.I5 

-12.5 

+16  46.4 

20  20.4 

-II 

18.4 

-0.5581 

0.5934 

-0.0863 

+  2 

-59 

1     5  Cancri 

6.4 

I.16 

12.6 

16  43.0 

21  33.5 

-10 

8.1 

-0.6067 

0.5934 

0.0886 

0 

-59 

!  29  Cancri 

59 

1.27 

13-4 

14  31.5 

26    8  40.1 

+  0 

331 

+0.5041 

0.5935 

0.1081 

+68 

+  2 

B.  A.  C.  2872 

6.8 

1.29 

137 

13  34-9 

10  38.6 

+  2 

27.1 

+1.2318 

0.5934 

0.1114 

+90 

+57 

B.  A.  C.  3122 

7.0 

1-43 

14.1 

II  57  I 

27     I  33.1 

-  7 

12.4 

+1.0156 

0.5926 

0.1349 

+90 

+33 

^  Leonis 

52 

+1.50 

-14.0 

+11  43.3 

10  40.1 

+  I 

33.9 

-0.0455 

0.5919 

-0.1477 

+31 

-32 

0  Leonis 

3.8 

153 

14-3 

10  19.5 

14  28.6 

+  5 

13.7 

+0.7691 

0.5914 

0.1526 

+90 

+14 

B.  A.  C.  3398 

6.0 

1.58 

14.3 

9  23.1 

20  47.7 

+11 

18.5 

+0.7130 

0.5907 

0.1602 

+90 

+  9 

'  II  Sextantis 

6.0 

1.60 

14-5 

8  46.1 

21  29.8 

+11 

59.1 

+1.2108 

0.5906 

0.1610 

+90 

+47 

A  I^^nis 

4.6 

1.62 

13.9 

10  27.9 

28     I  32.2 

-  8 

7.6 

-1.1291 

0.5901 

0.1654 

-36 

-80 

B.  A.  C.  3538 

7.0 

+1.67 

-14.4 

+  9  26.7 

7  29  5 

-  2 

23.8 

-1. 12 16 ;  0.5894 

-0.1713 

-35 

-81 

43  Leonis 

6.5 

1.67 

14.0 

7     1.6 

7  49  7 

-  2 

4-3 

+1.2131  j  0.5893 

0.1716 

+90 

+46 ' 

44  Leonis 

6.2 

1.67 

14.0 

9  16.2 

8  44-9 

-  I 

II. 2 

-1. 1640  i  0.5892 

0.1725 

-39 

-81 

48  Leonis 

5-2 

1.70 

14.1 

7  26.6 

12  44.2 

+  2 

39.3 

-0.0541 

0.5887 

0.1759 

+31 

-35 

37  Sextantis 

6.2 

1-73 

14.0 

6  52.5 

17  26.9 

+  7 

11.4 

-0.3297 

0.5881 

0.1796 

+16 

-52 

56  Leonis 

6.6 

+1-75 

-13.8 

+  6  41.6 

21  36.2 

+11 

11.4 

-0.9030 

0.5876 

-0.1825 

-18 

-83 

d  Leonis 

5.0 

1.78 

14.1 

4    7-7 

23  30.7 

-10 

58.3 

+1.2813 

0.5874 

0.1837 

+90 

+54 

,  82  Leonis 

6.9 

1.83 

13-4 

3  49  6 

29  10     3.1 

-  0 

49.2 

-0.3843 

0.5861 

0.1887 

+13 

-57 

83  Leonis 

6.1 

1.82 

134 

3  32.0 

10  32.6 

-  0 

20.9 

-0.1872 

0.5860 

0.1889 

+23 

-44; 

r  Leonis 

5.1 

1.83 

13.4 

3  22.9 

II     0.5 

+  0 

6.0 

-0.1255 

0.5859 

0.1891 

+27 

-41 

W.B.  xi,  349 

51 

+1.83 

-13.4 

+  3  21.3 

II     0.9 

+  0 

6.4 

-0.1016 

0.5859 

-0.1891 

+28 

-39  1 

89  Leonis 

6.2 

1.84 

13.2 

3  35  4 

13  43-5 

+  2 

43.0 

-0.8467 

0.5856 

0.1899 

-14 

-86 

^  Virginis 

3.7 

1.89 

12.9 

+  2  i8.i 

20  34.6 

+  9 

19.0 

-0.8814 

0.5849 

0.1913 

-16 

-88 

13  Virginis 

6.3 

1.92 

,  11.9 

-  0  15.4 

30    8  27.3 

-  3 

14.5 

-0.6267 

0.5837 

0.1913 

-  I 

-78 

7  Virginis 

41 

1.92 

11.9 

0    8.2 

8  58.9 

-  2 

44.0 

-0.8468 

0.5836 

0.1913 

-14 

-90 

38  Virginis 

6.2 

+1.96 

-10.5 

-  3     2.1 

23     79 

+10 

54.0 

-0.6553 

0.5825 

-0.1871 

-  3 

-82 

1 

k  Virginis 

5.9 

1.98 

10.2 

3  178 

31     I  52.7 

-10 

27.1 

-0.9069 

0.5823 

0.1858 

-18 

-90 

51  Virginis 

44 

1.99 

9.6 

5     1.8 

6  15.4 

-  6 

14.0 

+0.0102 

0.5820 

0.183 1 

+33 

-33 

A  Virginis 

6.1 

1.99 

8.6 

5  58.6 

14  59-3 

+  2 

10.9 

-0.6209 

0.5814 

0.1775 

-  2 

-78 

^  Virginis 

4.9       1.99 

8.5 

5  45  7 

15  39.1 

+  2 

49.3 

-0.9534 

0.5813 

0.1769 

-22 

-90 

'  77  Virginis 

7.0 

+2.01 

-8.3 

-  7    7.9 

16  15.5 

+  3 

24.4 

+0.3105 

0.5813 

-0.1765 

+51 

-17  i 

81  Virginis 

7.0 

2.01 

8.1 

7  23.1 

18     2.4 

+  5 

7-4 

+0.2506  j  0.5812 

0.1750 

+47 

-20 

82  Virginis 

5.3 

+2.01 

-7.8 

-  8  13.3 

19  45-5 

+  6 

46.8 

+0.7903 

0.581 1 

-0.1736 

+82 

+11 

APRIL. 

B.  A.  C.  4647 

6.4 

+1.99 

-  7.2 

-  7  35-3 

1     I  287 

-n 

42.6 

-0.8240 

0.5807 

-0. 1684 

-15 

-90 

94  Virginis 

6.8 

2.00 

6.5 

8  26.1 

6  18.7 

-  7 

3.0 

-0.7754 

0.5804 

0.1636 

-12 

-90 

95  Virginis 

5-7 

2.01 

6.3 

8  51.4 

6  29.5 

-  6 

52.6 

-0.3798 

0.5804 

0.1634 

+10 

-58 

96  Virginis 

6.5 

2.01 

6.1 

8  52.9 

7  27.6 

-  5 

56.6 

+0.4959 

0.5803 

0.1624 

+63 

-  7 

K  Virginis 

4-3 

+2.00 

-  5.9 

-  9  49-7 

9     7.5 

-  4 

20.3 

+0.1738 

0.5802 

-0.1606 

+41 

-24 

2  Librae 

6.3 

2.00 

51 

II  16.6 

13  37-5 

0 

0.0 

+0.9280 

0.5799 

0.1556 

+79 

+20 

B.  A.  C.  4772 

6.6 

2.00 

5.1 

II  14.1 

14  10.0 

+  0 

313 

+0.8021 

0.5799 

0.1550 

+79 

+11 

B.  A.  C.  4828 

6.0 

1.97 

4.2 

II  53-9 

19  28.8 

+  5 

38.6 

+0.6700 

0.5795 

0.1486 

+75 

+  3 

|^«  Librae 

5.9 

1.94 

3-3 

II  30.5 

2    2  54-8 

-II 

11.5 

-0.7974 

0.5788 

0.1390 

-16 

-90 

^  Librae 

6.3 

+1.91 

-  1.2 

-14  47-5 

15  12.5 

+  0 

397 

+0.9626 

0.5775 

-0.1216 

+75 

+24 

454 


0CCULTATI0N8,  1904. 


ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

1 

APRIL. 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

1 

1 

Name. 

Mag. 

1904.0. 

Apparent    1 
Declination.  1 

Washington 
Mean  Time. 

Hour  Anf;Ie, 
// 

y 

x' 

y 

N. 

S. 

Aa 

M 

0 

1 



—  — 

8 

ft 

d      h     m 

h      m 

. 

0 

0  1 

y  Librae 

4.0 

+  1.87 

-0.5 

-14 

28.2 

2  20   36.4 

+  5  52.0 

-0.0022 

0.5768 

-0.1135 

+26 

-34  1 

B.A.  C.  5188 

6.6 

1.86 

+0.1 

14 

44.1 

3     0      1.2 

+  9     9  5 

-0.1063 

0.5763 

0.1082 

+20 

-40 

ri  Librae 

5.5 

1.85 

0.1 

15 

22.0 

0  17.8 

+  9  25.5 

+0.5174 

0.5763 

0.1078 

+58 

-  5 

6  Librae 

4-3 

1.83 

I.O 

16 

26.9 

4  30.0 

-10  31.3 

+1.1997 

0.5758 

O.IOII 

+74 

+46 

49  Librae 

5.6 

1.79 

I.O 

16 

15.0 

7  21.7 

-  7  45-7 

+0.7137 

0.5753 

0.0966 

+73 

+  7, 

<p  Ophiuchi 

4-4 

+1.68 

+2.8 

-16 

24.2 

20  45.9 

4-   5    lO.O 

-0.2710 

0.5727 

-0.0743 

+  7 

-51 

24  Scorpii 

5-2 

1.65 

3.7 

17 

33.3 

4     I   19.2 

+  9  33-7 

+0.6185 

05718 

0.0666 

+63 

+  I 

B.  A.  C.  5695 

6.2 

1.56 

41 

16 

39-2 

7  416 

-  8  17.3 

-0.7227 

0.5703 

0.0557 

-20 

-90 

B.  A.  C.5771 

6.2 

152 

4.8 

17 

28.9 

13     5-2 

-  3     5.0 

-0.1239 

0.5690 

0.0464 

+12 

-41. 

B.  A.  C.  5839 

6.0 

1.46 

5-3 

17 

393 

18  15.5 

+  I  54-5 

-0.1569 

0.5676 

0.0375 

+10 

-43 

B.  A.  C.  6060 

6.5 

+1.27 

+7.0 

-18 

47.0 

5  10  24.4 

-  6  29.9 

+0.6687 

0.5629 

-0.0098 

+64 

+  4 

B.  A.  C.  6086 

6.1 

1.23 

6.6 

17 

91 

12  55.0 

-  4     4-4 

-1. 1025 

0.5622 

-0.0056 

-52 

-90 

B.  A.  C.6201 

7-3 

1.14 

7.6 

18 

39  3 

20  47.5 

+  3  32.1 

+0.5218 

0.5595 

+0.0076 

+49 

-  4 

y  Sagittarii 

Var. 

113 

77 

18 

541 

22     0.5 

+  4  42.6 

+0.7986 

0.5591 

0.0096 

+71 

+13 

B.  A.  C.  6267 

6.7 

1.08 

7.5 

17 

51-4 

6     I     2.6 

+  7  38.6 

-0.2917 

0.5581 

0.0146 

0 

-52 

B.  A.C.6287 

6.0 

+1.07 

+7.9 

-18 

47.2 

2     3.7 

+  8  37-6 

+0.7300 

0.5577 

+0.0162 

+71 

+  8 

B.  A.  C.  6294 

5*-2 

1.07 

7-8 

17 

28.0 

2  38.6 

+  9  II. 4 

+0.3927 

0.5573 

0.0172 

+41 

-12 

/)'  Sagittarii 

39 

0.76 

8.4 

18 

1.6 

7     2  10.7 

+  7  57-2 

+0.7626 

0.5492 

0.0539 

+72 

+11 

^)«- Sagittarii 

6.1 

0.76 

8.6 

18 

29.1 

2  147 

+  8     I.O 

+1.2671 

0.5492 

0.0540 

+72 

+62 

e^  Sagittarii 

5-6 

0.65 

8.0 

16 

30.7 

II   18.9 

-  7  12.2 

-0.3418 

0.5459 

0.0671 

+  3 

-56 

^  Sagittarii 

50 

+0.64 

+8.0 

-16 

20.8 

12    II.O 

-  6  21.8 

-0.4635 

0.5456 

+0.0683 

-  4 

-65 

B.  A.  C.  6746 

5-5 

0.63 

7.7 

15 

41.4 

12  41.3 

-  5  52-5 

-1.1501 

0.5454 

0.0691 

-51 

-90 

g  Sagittarii 

50 

0-55 

7-7 

15 

44-7 

19  40.2 

+  0  53.2 

-0.5764 

0.5430 

0.0787 

-  9 

-75 

B.  A.  C.  6992 

6.2 

0.43 

7.5 

15 

5.2 

8    6  52.1 

+11  43.9 

-03398 

0.5392 

0.0932 

+  6 

^6 

p  Capricorni 

3-4 

0.41 

7-4 

15 

5.0 

6  59.1 

+11  50.7 

-0.3326 

0.5392 

0.0933 

+  7 

-55, 

B.  A.  C.  7009 

7.0 

+0.40 

+7.2 

-14 

33.8 

8  11.7 

-10  59.0 

-0.7925 

0.5389 

+0.0948 

-20 

-90 

Lalande  39247 

7-4 

0.38 

7-4 

15 

17.5 

9  29.2 

-  9  43.8 

+0.1 35 1 

0.5384 

0.0964 

+33 

-26 

B.A.C.  7087 

6.2 

0.34 

6.9 

14 

30 

13  32.1 

-  5  49  4 

-0.8355 

0.5371 

0.1013 

-22 

-90 1 

r»  Capricorni 

7.0 

0.32 

7-4 

15 

28.7 

15     5.3 

-  4  18.1 

+0.9010 

0.5366 

0.1032 

+75 

+  19 

r'  Capricorni 

5-3 

0.31 

73 

15 

174 

16     3.1 

-  3  22.0 

+0.7932 

0.5364 

0.1043 

+75 

+12 

8  Aquarii 

6.8 

+0.20 

+6.3 

-13 

26.0 

9     2  27.0 

+  6  42.8 

-0.1 144 

0.5334 

+O.II59 

+21 

-41 ' 

9  Aquarii 

7.0 

0.19 

6.5 

13 

54.2 

3     36 

+  7  18.2 

+0.4777 

0.5332 

O.I  166 

+57 

-  7 

1  18  Aquarii 

5-4 

+0.07 

5.8 

13 

17-3 

14  47.4 

-  5  190 

+1.2359 

0.5303 

0.1285 

+77 

+49 

t"-  Capricorni 

6.2 

-O.OI 

4.2 

9 

431 

10    2  II. 2 

+  5  44  5 

-1.1991 

0.5284 

0.1388 

-47 

-90 

/.  Capricorni 

5-4 

0.02 

4.8 

II 

48.5 

2  18.0 

+  5  510 

+ 1. 1 340 

0.5284 

0.1389 

+78 

+37 

B.  A.  C.  7620 

6.5 

-0.05 

+4-3 

-10 

45.8 

5  57-9 

+  9  24.4 

+0.4898 

0.5273 

+0.14 19 

+62 

-  7 

36  Aquarii 

6.3 

O.IO 

3-3 

8 

394 

14   12.9 

-  6  35.1 

-0.6476 1 0.5261 

0.1483 

-  4 

-82 

1     ff  Aquarii 

4-3 

'   0.13 

2.9 

8 

15.6 

18     3.9 

-  2  50.9 

-0.5105 1 0.5256 

0.I5I0 

+  3 

-68 

B.  A.  C.  7774 

6.2 

0.14 

3-3 

9 

31.1 

18     5.2 

-  2  49.6 

+0.8861 

0.5256 

0.I5I0 

+80 

+  17 

f)  Aquarii 

5-4 

!     0.15 

2.9 

8 

18.2 

19  49.6 

-  I     8.2 

-0.1964 

0.5254 

0.1522 

+21 

-46 

B.  A,  C.  7804 

6.2 

-0.15 

+2.6 

-  7 

40.7 

21   34-6 

+  0  33.7 

-0.6206 

0.5253 

-♦0.1534 

-  2 

-78 

W.  B.  xxii,  493 

6.2 

0.18 

2.1 

7 

2.6 

11     I  38.0 

+  4  29  9 

-0.6959 

0.5249 

0.1560 

-  7 

-88 

67  Aquarii 

6.2 

0.23 

1.8 

7 

27.9 

7  53  5 

+10  34.5 

+0.7582 

0.5245 

0.1596 

+75 

+  9 

B.  A.  C.  7986 

5.8 

0.25 

I.O 

5 

30.0 

14  10.4 

-  7  19-5 

-0.4042 

0.5243 

0.1629 

+11 

-59 

B.  A.  C.  7993 

6.6 

0.26 

0.9 

5 

19.4 

15  16.9 

-  6. 15.0 

-0.4182 

0.5243 

0.1634 

+10 

-60 

B.  A.  C.  8017 

6.1 

-0.27 

+0.7 

-  5 

137 

17  30.5 

-  4     5-3 

-0.1582 

0.5243 

+0.1644 

+24 

-43 

B.  A.  C.  8094 

5-6 

0.31 

-0.1 

4 

1.2 

\%    0  53.5 

+  3     4-9 

-0.2676 

0.5244 

0.1675 

+19 

-50 

II  Piscium 

6.5 

0.33 

0.9 

2 

19.2 

8  II.O 

+10     9.7 

-0.91 18 

0.5248 

0.1699 

-19 

-90 

14  Piscium 

5-9 

0.34 

1.2 

I 

46.7 

10  38.7 

-II  26.9 

-1.0895 

0.5250 

0.1706 

-31 

-90 

W.B.xxiii  1069 

6.9 

0.39 

2.3 

-  0 

48.9 

13     0     3.3 

+  I  34-3 

+0.1583 

0.5250 

0.1726 

+43 

-25 

B.  A.  C.  57 

7.0 

-0.41 

-3.2 

+  I 

9.2 

9  25.3 

+10  39.7 

-0.3765 

0.5282 

+0.1736 

+13 

-57 

NEW 

MOON. 

B.  A.  C.  1272 

63 

0.21 

9.4 

17 

49 

18    0  34.5 

-  I  42.4 

-1.2382 

0.5696 

0.0908 

-52 

-73 

W.  B.  (2)  iv.  59 

6.4 

0.20 

9.5 

17 

1-7 

2  350 

+  0  13.9 

-1.0022 

0.5703 

0.0878 

-27 

-73 

48  Tauri 

6.4 

-0.20 

-99 

+15 

9.5 

4     31 

+  I   390 

+1.0955 

0.5709 

+0.0855 

+90 

+44 

OCCULTATIONS,  1904. 
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ELEMENTS 

FOR  THE  PREDICTK 

3N  OF  ( 

DCCULTATIONS. 

APRIL. 

The 

Star's 
Red'ns  from 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

^a 

AS 

0        t 

- 

- 

s 

If 

d      h     m 

h      m 

0 

0 

}  Tauri 

39 

-0.19 

-lO.O 

+15  23.6 

18     5  49.5 

+  3  21.7 

+0.9966 

0.5716 

+0.0828 

+90 

+36 

55  Tauri 

7-3 

0.18 

9.8 

16  17.3 

5  51.8 

+  3  22.9 

+0.0571 

0.5716 

0.0827 

+37 

-21 

<J»  Tauri 

4.0 

0.17 

9.6 

17    18.9 

7  10.8 

+  4  40.1 

-0.9154 

0.5719 

0.0807 

-20 

-73 

63  Tauri 

5-6 

0.17 

9.8 

16  33.0 

7  24.3 

+  4  53.1 

-0.0929 

0.5722 

0.0803 

+29 

-28 

d«  Tauri 

4.7 

0.17 

9.7 

17   13.1 

7  416 

+  5     9-8 

-0.7727 

0.5723 

0.0799 

-II 

-73 

<53  Tauri 

4.2 

-o.i6 

-  9.6 

+17  42.3 

8  17.8 

+  5  44-8 

-1.2371 

0.5725 

+0.0789 

-53 

-72 

70  Tauri 

6.3 

0.17 

lO.O 

15  43.2 

8  23.3 

+  5  50.1 

+0.8597 

0.5726 

0.0787 

+90 

+27: 

71  Tauri 

6.0 

0.17 

10. 1 

15  23.9 

8  42.7 

+  6     8.7 

+1.2231 

0.5727 

0.0782 

+90 

+59 

75  Tauri 

53 

0.16 

lO.O 

16     8.6 

9  37-5 

+  7     1-7 

+0.5103 

0.5730 

0.0768 

+69 

+  6 

^  Tauri 

3-9 

0.16 

10. 1 

15  44.8 

9  411 

+  7     51 

+0.9313 

0.5731 

0.0767 

+90 

+32: 

B.  A.  C.  1391 

5.0 

-0.16 

-10. 1 

+15  590 

10  33- 1 

+  7  55.2 

+0.7487 

0.5734 

+0.0753 

+90 

+20' 

81  Tauri 

5.5 

0.16 

10.2 

15  28.8 

10  35  9 

+  7  58.0 

+1.2800 

0.5734 

0.0752 

+90 

+70 

BAG.  1394 

7-5 

0.16 

10. 1 

15  56.3 

10  38.9 

+  8     0.8 

+0.8024 

0.5734 

0.0751 

+90 

+24 

85  Tauri 

6.5 

0.15 

10.2 

15  38.6 

II     7.8 

+  8  28.7 

+1.1486 

0.5736 

0.0744 

+90 

+50 

B.A.  C.  1406 

7-5 

0.15 

10. 1 

16     7.1 

II  54.1 

+  9  13.5 

+0.7061 

0.5739 

0.0731 

+90 

+17 

a  Tauri 

I.O 

-0.14 

-10. 1 

+16  18.8 

12  53.8 

+10  II.O 

+0.5724 

0.5743 

+0.0715 

+75 

+10 

89  Tauri 

6.5 

0.13 

10.2 

18  50.3 

13  52.8 

+11     7.9 

+1.1407 

0.5746 

0.0698 

+90 

+50 

B.  A.  C.  1526 

5.8 

0.07 

10.2 

17     0.0 

22  12.5 

-  4  50.1 

+0.4445 

0.5775 

0.0558 

+64 

+  4 

104  Tauri 

51 

-0.02 

lO.O 

18  30.8 

19     2  29.8 

-  0  42.1 

-0.9146 

0.5789 

0.0483 

-20 

-71 

III  Tauri 

52 

+0.02 

10.5 

17  175 

9  47  9 

+  6  20.2 

+0.6663 

0.5811 

0.0353 

+87 

+  19 

115  Tauri 

5-4 

+0.03 

-10.4 

+17  52.6 

10  58.1 

+  7  27.8 

+0.0958 

0.5814 

+0.0331 

+40 

-13' 

117  Tauri 

6.3 

0.03 

10.6 

17     94 

II  20.7 

+  7  49.6 

+0.8593 

0.5814 

0.0324 

+90 

+31  i 

W.B.(2).v,6o6 

7.0 

0.04 

10.3 

18  17.1 

II  52.7 

+  8  20.5 

-0.2994 

0.5816 

0.0314 

+17 

-36 

119  Tauri 

4.6 

0.05 

10.3 

18  31.2 

13     6.3 

+  9  314 

-0.5069 

0.5819 

0.0292 

+  5 

-50 

120  Tauri 

5.3 

0.05 

10.3 

18  28.2 

13  39-9 

+10     3.8 

-0.4377 

0.5821 

0.0282 

+  9 

-45 

122  Tauri 

5.4 

+0.06 

-10.8 

+16  58.7 

15  11.4 

+11  319 

+1.1545 

0.5824 

+0.0254 

+90 

1 
+55 

B.  A.  C.  1796 

75 

0.09 

10.2 

18  56.2 

17  27.2 

-10  17.2 

-0.8301 

0.5830 

0.0212 

-15 

-71 

127  Tauri 

6.3 

0.09 

10.3 

18  55.8 

17  37-7 

-10     7.1 

-0.8195 

0.5830 

0.0208 

-14 

-71 

130  Tauri 

55 

O.IO 

10.7 

17  41.4 

19  34  3 

-  8  14.8 

+0.5061 

0.5834 

+0.0171 

+69 

+11 

71  Orionis 

5.1 

0.2  z 

10.5 

19  II. 2 

20    7     5.5 

+  2  50.9 

-0.9705 

0.5859 

-0.0046 

-25 

-71 ; 

20  Geminorum 

6.3 

■fo.29 

-II. 0 

+17  50.7 

14  24.9 

+  9  540 

+0.3319 

0.5866 

-0.0186 

+55 

1 
+  3 

21  Geminorum 

6.5 

0.29 

II. 0 

17  51.0 

14  25.2 

+  9  54  3 

+0.3266 

0.5866 

0.0186 

+55 

+  I 

26  Geminorum 

5.1 

0.33 

II. I 

17  44.2 

18  38.4 

-10     1.9 

+0.3472 

0.5869 

0.0267 

+56 

+  2 

WB.(2).vi.i630 

6.2 

0.42 

II. I 

17  53-3 

21     2  59.2 

-  I  597 

-0.0990 

0.5875 

0.0425 

+28 

-25 

?.  Geminorum 

36 

0.49 

II.6 

16  42.6 

9  32.1 

+  4  18.5 

+0.7904 

0.5876 

0.0549 

+90 

+25 

B.  A.  C.  2432 

7.0 

+0.51 

-II. 0 

+18  27.3 

II  34-8 

+  6  16.6 

-1.1136 

0.5876 

-0.0587 

-37 

-72 

W.B.(2),vii.685 

56 

0.55 

11.4 

17  17.3 

15  140 

+  9  47-6 

-0.1440 

0.5875 

0.0654 

+26 

-30 

68  Geminorum 

50 

0.56 

11.9 

16     1.8 

16     0.4 

+10  32.4 

+1.0916 

0.5875 

0.0668 

+90 

+46 

/  Geminorum 

5-2 

0.59 

II. 2 

17  53.4 

18  25.3 

-II     8.1 

-0.9778 

0.5873 

0.0712 

-25 

-72 

I  Cancri 

5-9 

0.67 

11.8 

16     2.6 

22     I  45.2 

-  4     4.8 

+0.3382 

0.5869 

0.0843 

+55 

-  5 

B.  A.  C.  2649 

6-3 

+0.67 

-11.6 

+16  46.5 

2  23.0 

-  3  28.4 

-0.4603 

0.5869 

-0.0854 

+  8 

-52 

5  Cancri 

6.4 

0.69 

11.6 

16  43.0 

3  37-6 

-  2  16.5 

-0.5094 

0.5868 

0.0876 

+  5 

-55 

29  Cancri 

5.9 

0.82 

12.3 

14  315 

15     0.2 

+  8  40.7 

+0.6135 

0.5856 

0.1068 

+79 

+  9 

B.A.  C.  3122 

7.0 

1.02 

12.9 

II  57.1 

23     8  21.5 

+  I  23.5 

+1.1304 

0.5838 

0.1332 

+90 

+42 

f  Leon  is 

52 

1. 12 

12.7 

II  43.3 

17  45-5 

+10  26.8 

+0.0496 

0.5819 

0.1456 

+38 

-26! 

0  Leon  is 

3.8 

+  I.I7 

-130 

+  10  19.5 

21  41.4 

-  9  45-8 

+0.8741 

0.5813 

-0.1505 

+90 

+20 

B.  A.  C.  3398 

6.0 

1.24 

131 

9  23.1 

24    4  12.8 

-  3  28.7 

+0.8146 

0.5804 

0.1579 

■1-90 

+15 

A  Leon  is 

4.6 

1.29 

12.5 

10  27.9 

9     6.8 

+  I   14.7 

-1.0584 

0.5797 

0.163 1 

-29 

-80 

B.  A.  C.  3538 

7.0 

1.36 

12.6 

9  26.7 

15  16.2 

+  7  10.7 

-1.0551 

0.5788 

0.1691 

-29 

-81 

43  Leonis 

6.5 

1.38 

13.4 

7     1.6 

15  36.9 

+  7  30.7 

+1.3161 

0.5788 

0.1692 

+90 

+65 

44  Leonis 

6.2 

+  1.38 

-12.6 

+  9  16.2 

16  33.9 

+  8  25.6 

-1.0982 

0.5787 

-0.1702 

-33 

-81 

48  Leonis 

5-2 

1.42 

12.9 

7  26.7 

20  41.5 

-II  35.7 

+0.0253 

0.5782 

0.1735 

+35 

-31 

37  Sextantis 

6.2 

1.48 

12.8 

6  52.5 

25     I  33.6 

-  6  54.1 

-0.2580 

0.5776 

0.1772 

+20 

-48 

56  Leonis 

6.6 

1.52 

12.6 

6  41.7 

5  512 

-  2  45-8 

-0.8433 

0.5773 

0.1801 

-14 

-83) 

82  Leonis 

6.9 

1.66 

12:5 

3  49-6 

18  42.2 

+  9  37-6 

-0.3279 

0.5763 

0.1865 

+16 

-53 

83  Leonis 

6.1 

+1.65 

-12.5 

+  3  32.0 

19  12.7 

+10     7.1 

-0.1286 

0.5763 

-0.1867 

+27 

-41 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS.                1 

1                                                                                             APRIL. 

1 

Tbx  Stab's 

At  Cohjuiictiom  ih  R.  A 

Limiting 
Parallels. 

Red'nsfrom 

1 

Nama: 

Ma«. 

i9(Hja 

ApMuvnt 
DecGnadon. 

Wa 
Me 

d 

ahtngton 
an  lime. 

Honr  Ancle, 
H 

Y 

x* 

y 

N.       S 

Am. 

^ 

1 

1        s 

• 

0       * 

h     m 

h     m 

• 

e 

r  Leonis 

5.1 

'  +I.6S 

-12.5 

+  3  22.9 

25 

19  41  7 

-no  35.1  .  -0.0673 

0.5762 

-0.1869 

+30  1  -38 

W.  B.  xi.  349 

51 

1.68 

12.6 

3  21.4 

19  41.8 

■no  35.2    -0.0420 

0.5762 

0.1869 

+32    -36 . 

89  Leonis 

6.2 

1.70 

12.3 

3  35  4 

22  29.5 

-10  43.2     -0.8005 

0.5761 

0.1878 

-11    -86 

?  Virginis 

3-7 

1.78 

12.1 

+  2  18.1 

26 

5  32.8 

-  3  54  9*  -o.»42i 

0.5759 

01895 

-13    -88 

13  Virginis 

63 

1.89 

11.5 

-  0  15  4 

17  45-0 

+  7  51.2    -0.5964 

0.5758 

01899 

+  I    -76 

J7  Virginis 

41 

+1.89 

-11.4 

-  0     8.2 

18  17.5 

-«-  8  22.6    -0.8200 

05759 

-0.1899 

-12   -90 

38  Virginis 

6.2 

2.01 

10.3 

3     2.1 

27 

8  46.0 

-  I  39.9    -0.6420 

0.5764 

0.1863 

-  2    -80 

k  Virginis 

59 

2.05 

10.3 

3  17-8 

II  34  I 

•\-  I     23    -0.8991 

0.5764 

0.1852 

-17   -90 

51  Virginis 

4.4 

2.09 

9.8 

5     1.8 

16     1.7 

-h  5  20.4    +0.0207  ■  0.5768 

0.1830 

+34  ;  -33 

/*  Virginis 

6.1 

2.14 

8.8 

5  58.6 

28 

0  53-9 

-10    6.5     -0.6261    0.5774 

0.1775 

-  2  I  -79 

I*  Virginis 

49 

•t-2.14 

-8-7 

-  5  45.8 

I  34  3 

-  9  27.4  '  -0.9618   0.5774 

-0.1770 

-22    -90 

77  Virginis 

7.0 

2.16 

8.8 

7    79 

2  II. 2 

-  8  51.8    -K).3ioi  ■  0.5775 

0.1766 

+51    -17 

81  Virginis 

7.0 

2.17 

8.6 

7  23.1 

3  59  5 

-  7     7.4  1  +02474  !  05776 

0-1753 

^^47    -20 

82  Virginis 

53 

2.19 

8.4 

8  13-3 

5  43-9 

-  5  26.8 

+0.7877  1  0.5777 

0.1739 

+82    +10 

B.  A.  C.  4647 

6-4 

2.20 

7.6 

7  35-3 

II  309 

+  0     7.9 

-0.8432   0.5781 

0.1690 

-16    -90 

94  Virginis 

6.8 

+2.23 

-  7-0 

-  8  26.1 

16  23.3 

+  4  49.8 

-07999 

0.5786 

-0. 1644 

-14    -90 

95  Virginis 

57 

2.25 

7.0 

8  51.4 

16  34  3 

+  5     0.4  ■  -0.4030   0.5786 

0.1642 

+  9    -59 

96  Virginis 

6.5 

2.26 

>       6.9 

9  52.9 

17  32.8 

+  5  56-8    +0.4752   0.5786 

0.1633 

■»-6i    -  8  . 

K  Virginis 

43 

2.26 

6.6 

9  49  7 

19  13  3 

+  7  33-7    +0.1496:0.5787 

0.1615 

^40   -261 

2  Librae 

6.3 

2.30 

6.0 

II  16.6 

23  44-8 

+11  55.4    +0.8999   05790 

0.1567 

+79'  +18 1 

B.  A.  C.  4772 

66 

'    -►2.29 

-  5-8 

-II   14.2 

29 

0  17.4 

-II  33^3'  +0.7730 

0.5791 

-0.1561 

+79   +  9 

B.  A.  C.  4828 

6.0 

2.30 

50 

"  53  9 

5  37  2 

-  6  24.9 '  +0.6329 

0.5794 

01499 

+73'+  i: 

r  Librae 

59 

231 

41 

II  30.5 

13     3.4 

+  0  45.3 !  -0.8461 

0.5797 

0.1405 

-19 

-90 

0^  Librae 

6.3 

2.36 

2.1 

14  47  5 

30 

I   18.5 

-II  26.2     -»-o.898i 

0.5800 

01235 

+75 

+  18 

y  Librae 

4.0 

235 

13 

14  28.2 

6  40.2 

-  6  16. 1     -0.0723 

0.5800 

01 153 

+22J-38  1 

B.  A.  €.5x88 

6.6 

+2.36 

-  07 

-14  44- 1 

10     3  3 

-  3     0-3 

-0.1802 

05799 

-0.1 100 

+16 

-45 

fl  Librae 

5-5 

2.35 

-  0.6 

15  22.1 

10  19.8 

-  2  44-4 

+0.4414 

0.5798 

0.1096 

+53 

-10 

e  Librae 

4  3 

2.35 

+  0.2 

16  26.9 

14  29.6 

+  I  16.4 

+1.1161 

0.5797 

0.1030 

+74 

+36 

49  Librae 

5-6 

+2.32 

+  0.4 

-16  15.0 

17  193 

+  4     0.0 

+0.6286 

0.5795 

-0.0984 

+66 

+  ^ 

1 

MAY. 

^  Ophiuchi 

4-4 

-»'2.28 

.  +  2.5 

-16  24.2 

1 

6  33  0 

-  7  14.8     -0.3677  '  0.5782 

-0.0761 

+  4   -58  ■ 

\  24  Scorpii 

52 

2.28 

33 

16  33-4 

II     2.1 

-  2  55.4    +0.5123   0.5775 

0.0683 

+55   -  6 

B.  A.  C.  5695 

6.2 

2.22 

4.0 

16  39.2 

17  18.2 

+  3     7.4    -0.8277   05765 

0.0573 

-27   -90 

B.  A.  C.  5771 

6.2 

-f2.20 

+  4.8 

-17  28.9 

22  36.1 

+  8  13.9    -0.2379   05753 

-0.0479 

+  7   -49 

1         B.  A.  C.  5839 

6.0 

2.16 

5  5 

17  39.3 

2 

3  406 

-10  52.4    -0.2754    05739 

0.0388 

+  4   -51 

B.  A.  C.  6060 

6.5 

2 -03 

7.6 

18  47.0 

19  30-7 

+  4  24.3     +0.5294    0.5696 

0.0107 

+51    -  4 

1         B.  A.  C.  6086 

6.1 

1.98 

7.5 

17     9-1 

21  58.3 

+  6  46.8 ,  -1.2304    0.5688 

-0.0064 

-66    -90 

B.  A.  C.  6201 

7-3 

193 

8.6 

18  39.2 

3 

5  41-3 

-  9  46.2  i  +0.3753  0.5661 

+0.0070 

+38    -13 

,    Y  Sagittarii 

Var. 

-H.92 

+  8.8 

-18  54.0 

6  52.8 

-  8  37.2 '  +0.6490   0.5656 

-10.0091 

+61    +  3 

B.  A.  C.  6267 

6.7 

1.87 

8.8 

17  514 

9  51-2 

-  5  44  9    -0.4353   0.5645 

0.014 1 

-8-63 

B.  A.  C.  6287 

6.0 

1.87 

9.1 

18  47.2 

10  51.2 

-  4  46.9    +0.5779   0.5642 

0.0158 

+55       0' 

B.  A.  C.  6294 

5-2 

1.86 

9.1 

18  28.0 

II  25.3 

-  4  13.9    +0.2429   0.5639 

0.0168 

+31    -20 

/>'  Sagittarii 

39 

1-59 

10.5 

18     1.5 

4 

10  30.5 

-  5  55  3     +0.5956   0.5545 

0.0540 

-k6o        0 

p*  Sagittarii 

6.1 

+1.59 

-H0.6 

-18  29.0 

10  34  5 

-  5  51.5     +1.0966  1  0.5544 

+0.0541 

+72    +36 

e^  Sagittarii 

5.6 

1-47 

10.4 

16  30.7 

19  29.5 

+  2  46.1     -0.5049  '  0.5506 

0.0674 

-  6t-6»S 

^  Sagittarii 

5.0 

1.46 

10.4 

16  20.8 

20  20.7 

+  3  35  6    -0.6263    0.5503 

0.0687 

-i3*-«i 

g  Sagittarii 

5.0 

1.38 

10.4 

15  44-6 

5 

3  43  0 

+10  43.7     -0.7415   0.5480 

0.0790 

-19   -90 

B.  A.  C.  6992 

6.2 

1.25 

10.4 

15     5-1 

14  45.8 

-  2  34.5    -0.5099   05426 

0.0937 

-3    -69 

1    /?  Capricorni 

34 

+  1.23 

-1-10.4 

-15     4-9 

14  52.7 

-  2  27.8    -0.5025  '  0.5424 

+0.0938 

-3-68 

B.  A.  C.  7009 

7.0 

1. 21 

10.3 

14  33  7 

16     43 

-  I   18.5     -0.9606  '  0.5420 

0.0953 

-31    -90 

Lai.  39247 

7-4 

1.20 

10.5 

15   174 

17  21.0 

-  0     4.2     -0.0383   0.5414 

0.0909 

^23   -36 

B.  A.  C.  7087 

6.2 

1.15 

lO.I 

14     3-0 

21  21. 1 

+  3  48.3     -1.0045   0.5398 

0.1018 

-34   -90 

r«  Capricorni 

7.0 

I  13 

10.61 

15  28.6 

22  53  3 

+  5  17.7    +0.7227   0.5392 

0.1036 

■^74    +  7 

T«  Capricorni 

5-3 

+1.12 

■H0.6 

-15  17  3 

23  50.5 

+  6  13.1 

+0.6154    0.5389 

1              1 

-K).i048 

+67    +   I 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS, 

MAY. 

At  Cokjun 

The  Star's 

CTIOM   IN   R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

^a 

0 

s 

0        > 

d 

h     m 

h     m 

0 

W.B.xx.  1293 

6.0 

+  1.00 

+10.4 

-14  511 

6 

9  31  0 

-  8  24.3 

+  1.2030 

0.5352 

+0.1 157 

+75 

+■45 

8  Aquarii 

6.8 

0.99 

99 

13  25.9 

10     8.6 

-  7  47-9 

-0.2884 

0.5350 

0.1 164 

+12 

-52 

9  Aquarii 

7.0 

0.99 

lO.O 

13  54-2 

10  44.9 

-  7  12.7 

+0.3012 

0.5348 

0.1 191 

+■45 

-17 

z8  Aquarii 

5.4 

0.85 

9.6 

13  173 

22  24.0 

+  4     5-2 

+  1.0578 

0.5310 

0.1289 

+77 

+30 

7,  Capricorni 

5.4 

0-73 

8.8 

II  48.4 

7 

9  51.8 

-  8  47-6 

+0.9597 

0.5277 

0.1392 

+78 

+24 

B.  A.  C.  7620 

6.5 

+0.69 

+  8.3 

-10  45.7 

13  31.3 

-  5  14-6 

+0.3190 

0.5269 

+0.1422 

+49 

-17 

36  Aquarii 

6.3 

0.61 

7.2 

8  39  4 

21  45-5 

+  2  45.1 

-0.8129 

0.5251 

0. 1485 

-15 

-90 

Q  Aquarii 

43 

0.58 

6.9 

8  15.6 

8 

I  36.4 

+  6  29.3 

-0.6744 

05245 

0.1512 

-  6 

-85; 

B.  A.  C.  7774 

6.2 

0.57 

7-3 

9  310 

I  377 

+  6  30.6 

+0.7197 

0.5245 

0.1513 

+80 

+  6 

p  Aquarii 

5.4 

0.56 

6.8 

8  i8.i 

3  22,1 

+  8  II. 9 

-0.3605 

0.5242 

0.1524 

+12 

-56 

B.  A.  C.  7804 

6.2 

+0.54 

+  6.6 

-  7  4C.6 

5    7-2 

+  9  53-9 

-0.7829 

0.5239 

+0.1536 

-12 

-90 

W.  B.  xxii,  493 

6.2 

0.51 

6.1 

7     2.6 

9  10.8 

-10     9.6 

-0.8558 

0.5233 

0.1562 

-17 

-90 

67  Aquarii 

6.2 

0.44 

5-9 

7  27.8 

15  26.9 

-  4     4  3 

+0.6004 

0.5227 

0.1598 

+73 

-  I 

1 

B.A.C.7986 

5.8 

039 

49 

5  29.9 

21  44.6 

-»-  2     2.4 

-0.5564 

0.5223 

0.1631 

+  2 

-72  ' 

BAG.  7993    , 

6.6 

0.39 

4-8 

5  19-3 

22  51.3 

+  3     7-2 

-0.5691 

0.5222 

0.1636 

+  2 

-73 

B.A.  C.  8017 

6.1 

+0.36 

+  4.6 

-  5  13.6 

9 

I     5.2 

+  5  17.1 

-0.3074 

0.5221 

+0.1646 

+16 

-53 

B.  A.  C.  8094 

5.6 

0.31 

3.8 

4     I.I 

8  29.7 

-II  312 

-0.4099 

0.5221 

0.1677 

+11 

-60 

II  Piscium 

6.5 

0.26 

2.8 

2  19. 1 

15  48.7 

-  4  24.9 

-1.0466 

0.5224 

0.1701 

-28 

-9o| 

14  Piscium 

5.9 

0.24 

2.5 

I  46.6 

18  16.8 

-  2     I.I 

-I.222I 

0.5226 

0.1708 

-45 

-90 

W.  B.  xxiii,  1069 

6.9 

0.14 

1.2 

-  0  48.8 

10 

7  44-3 

+11     30 

+0.0403 

0.5243 

01735 

+36 

-22 

B.  A.  C.  57 

7.0 

+0.09 

+  0.1 

+  I     93 

17     8.0 

-  3  49-8 

-0.4827 

0.5260 

+0.1742 

+  8 

-65 

1  44  Piscium 

5-8 

0.06 

-  0-3 

I  24.5 

21     5-3 

+  0     0.6 

-0.0702 

0.5271 

0.1742 

+30 

-38 

'         B.  A.C.  167 

7.5 

+0.04 

I.O 

2  35.9 

11 

4  10  7 

+  6  53.4 

-0.1355 

0.5289 

0.1737 

+27 

-42 

B.  A.  C.  237 

6.7 

-0.02 

1.6 

2  51.8 

10  25.2 

-II     3.3 

+0.6551 

0.5308 

0.1727 

+83 

+  2 

1         B.  A.  C.  243 

7-3 

0.02 

1.9 

3  33  9 

II  27.2 

-10     3.1 

+0.0702 

0.5312 

0.1725 

+■39 

-30 

73  Piscium 

6.4 

-0.04 

-  2.7 

+  5     8.5 

17  190 

-  4  21.8 

-0.6336 

0.5332 

+0.1711 

-  I 

-58 

77  Piscium 

6.1 

0.05 

2.6 

4  23.8 

17  47.9 

-  3  53  8 

+0.2567 

0.5333 

0.1709 

+49 

-20 

e  Piscium 

5.7 

0.05 

2.9 

5     8.5 

19    6.1 

-  2  37.9 

-0.3286 

0.5339 

0.1705 

^I6 

-53 

Jupiter 

« 

•       • 

•         • 

5  41  4 

19  50.6 

-  I  54-8 

-O.798P 

0.5245 

0.1667 

+10 

-84 

88  Piscium 

6.2 

0.05 

3.3 

6  29.2 

22  16.6 

+  0  26.8 

-1. 2461 

0.5350 

0.1695 

-48 

-84 

B.  A.C.  410 

7-4 

-0.07 

-  3-7 

+  6  54.5 

12 

2  24.2 

+  4  26.8 

-1.0046 

0.5366 

+0.1680 

-25 

-83 

96  Piscium 

6.6 

0.09 

3.9 

6  47.8 

5  27.7 

+  7  24.7 

-0.3716 

0.5379 

0.1667 

+14 

-55 

^  Piscium 

5-2 

O.IO 

3-8 

5  38.9 

6     1.0 

+  7  56.9 

+0.9620 

0.5381 

0.1664 

+90 

+23  ' 

0  Piscium 

4-4 

0.12 

4.8 

8  40.4 

13  32  0 

-  8  45.9 

-1.0624 

0.5414 

0.1627 

-29 

-81 

NEW 

MOON. 

1 

III  Tauri 

52 

-0.15 

-10.3 

+17  17-5 

16 

16  17.2 

-  9  33.0 

+0.7829 

0.5876 

+0.0371 

+90 

+26 

115  Tauri 

5-4 

0.15 

10.3 

17  52.6 

17  16.1 

-  8  26.7 

+0.2185 

0.5879 

0.0350 

+47 

-  7 

117  Tauri 

6.3 

0.15 

10.5 

17     94 

17  383 

-8     5-3 

+0.9765 

0.5880 

0.0343 

+90 

+39 

W.B.(2)v.6o6 

7.0 

0.15 

10.3 

18  17.1 

18     9.7 

-  7  351 

-0.1723 

0.5882 

0.0333 

+24 

-28 

119  Tauri 

4.6 

-0.14 

-10.3 

+18  31.2 

19  21.7 

-  6  25.8 

-0.3766 

0.5885 

+0.0310 

+-I3 

-41, 

120  Tauri 

53 

0.14 

10.3 

18  28.2 

19  54.7 

-  5  54  0 

-0.3072 

0.5886 

0.0300 

+17 

-36, 

B.  A.  C.  1796 

7-5 

0.13 

10.3 

18  56.2 

23  37-6 

-  2  19.4 

-0.6916 

0.5895 

0.0228 

-  6 

-67 

127  Tauri 

6.3 

0.12 

10.3 

18  55.8 

23  48.0 

-  2    94 

-0.6808 

0.5895 

0.0225 

-  5 

-66 

130  Tauri 

5.5 

0.12 

10.6 

17  41.4 

IT 

I  42  4 

-  0  19.2 

+0.6375 

0.5903 

+0.0188 

+83 

+19 

71  Orionis 

51 

-0.06 

-10.5 

+19  II. 2 

13     0.7 

+10  33.6 

-0.8144 

0.5918 

-0.0035 

-14 

-71 

1  20  Geminorum 

1 

6.3 

0.02 

10.7 

17  50.7 

.20  12.5 

-  6  31.0 

+0.4882 

0.5921 

0.0176 

+67 

+11 

21  Geminorum 

6.5 

-0.02 

10.7 

17  51.0 

20  12.9 

-  6  30.6 

+0.4830 

0.5923 

0.0176 

+67 

+10 

22  Geminorum 

7.2 

0.00 

10.4 

19  30.0 

21     9.1 

-  5  36.5 

-1.2272 

0.5923 

0.0194 

-53 

-71 

26  Geminorum 

5.1 

+0.02 

10.8 

17  44-2 

18 

0  21.9 

-  2  31.0 

+0.5084 

0.5925 

0.0258 

+69 

+11 

W.B.(2),vi,i63o 

6.2 

+0.08 

-10.7 

+17  53-3 

8  35.1 

+  5  23.5 

+0.0734 

0.5923 

-0.0419 

+39 

-15 

X  Geminorum 

3.6 

0.13 

II.O 

16  42.6 

15     2.8 

+11  36.5 

+0.9652 

0.5919 

0.0543 

+90 

+37 

B.  A.  C.  2432 

7.0 

0.15 

10.5 

i8  27.3 

17     4.2 

-10  26.7 

-0.9288 

0.5918 

0.0582 

-21 

-72 

W.B.(2)vii.685 

5.6 

0.18 

10.8 

17  17-3 

20  40.7 

-  6  58.4 

+0.0401 

0.5913 

0.0650 

+37 

-20 

/  Geminorum 

5-2 

0.21 

10.6 

17  53  4 

23  50.0 

-  3  56.2 

-0.7885 

0.5909 

0.0708 

-12 

-72 

I  Cancri 

5-9 

+0.28 

-Il.O 

+16     2.6 

19 

7     6.2 

+  3     3.6 

+0.5295 

0.5896 

--0.0840 

+71 

4  6 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

1 

MAY. 

The 

Star's 

At  Cokjukctxom  in  R.  A. 

Umidng  * 
Parallels. 

Red'ns  from 

Name. 

Mag. 

19c 

»4.o. 

Apparent 
Decimation. 

Washington 
Mean  Time. 

Hoor  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Aa 

A£ 

0        ' 

1 

s 

M 

d 

h     m 

h      m 

0 

0 

B.  A.  C.  2649 

6.3 

+0.29 

-10.7 

+16  46.5 

19 

7  43-6 

+  3  39.5 

-0.2669 

0.5895 

-0.0851 

+19 

-39 

3  Cancri 

6.0 

0.29 

10.4 

17  34-1 

8  39.2 

+  4  330 

-1.1551 

0.5893 

0.0868 

-41 

-72 

m0 

1     5  Cancri 

6.4 

0.30 

10.7 

16  43.0 

8  57-8 

+  4  51.0 

-0.3153 

0.5892 

0.0873 

+16 

-42 

29  Cancri 

59 

0.42 

XI.I 

14  315 

20  17.0 

-  8   15.2 

+0.8139 

0.5867 

0.1065 

+90 

+21 

^  Leonis 

5» 

0.73 

II.2 

II  43-3 

20 

23     6.3 

-  6  25.0 

+0.2583 

0.5794 

0.1451 

+50 

-15 

0  Leonis 

3-8 

+0.78 

-II.4 

+10  19.6 

21 

3     42 

-  2  357 

+1.0874 

0.5783 

-0.1498 

+90  !  +36 

B.  A  C.  3398 

6.0 

0.86 

II.5 

9  23.1 

9  39-9 

+  3  45  7 

+1.0273   0.5766 

0.1572 

+90     +30 

A  Leonis 

4.6 

0.92 

10.8 

10  27.9 

14  37  6 

+  8  32.8 

-0.8586 

0.5752 

0.1622 

-15  1-80 • 

B.  A.  C.  3538 

7.0 

1. 00 

10.8 

9  26.7 

20  52.5 

-  9  25.6 

-0.8582 

0.5737 

0.1679 

-151-81 

44  Leonis 

6.2 

1.02 

10.7 

9  16.2 

22  II. 5 

-  8    9.4 

-0.9025 

05734 

0.1690 

-18        ~ 

-«i 

48  Leonis 

5-2 

+1.08 

-II. 2 

+  7  26.7 

22 

2  23  3 

-  4     6.5 

+0.2279 

0.5724 

-0.1724 

+47   -20 

37  Sextantis 

6.2 

115 

III 

6  52.6 

7  20.8 

+  0  40.5 

-0.0605 

0.5714 

0.1760 

+31  !  -36 

56  Leonis 

6.6 

1.20 

10.8 

6  41.7 

II  43-7 

+  4  54.1 

-0.6546 

0.5705 

0.1788 

-  2  1  -79 

82  Leonis 

6.9 

1.38 

10.9 

3  49-6 

23 

0  52.1 

-  6  25.0 

-0.1458 

0.5686 

0.1851 

+26 !  -42 

83  Leonis 

6.1 

1-36 

10.9 

3  32.0 

I  23.3 

-  5  54-9 

+0.0551 

0.5685 

0.1853 

+37   -31 

r  Leonis 

51 

+1-39 

-10.9 

+  3  22  9 

I  52.8 

-  5  26.4 

+0.1 173   0.5684 

-0.1854 

+41 .  -27 

W.  B.  xi.  349 

51 

139 

10.9 

3  21.4 

I  53  I 

-  5  26.1 

+0.1422   0.5684 

0.1854 

+42   -26 

89  Leonis 

6.2 

1.42 

10.6 

3  35  4 

4  450 

-  2  40.2 

-0.6276 

0.5681 

0.1863 

ot-78 

^i  Virginis 

37 

1-54 

105 

+  2  18.2 

II  59-2 

+  4  19.0 

-0.6783 

0.5675 

0.1879 

-  3 

-84 

13  Virginis 

6.3 

1.69 

lO.O 

-  0  15-4 

24 

0  31  3 

-  7  34-9 

-0.4467 

0.5670 

0.1884 

+10 

-63 

7f  Virginis 

41 

+1.69 

-  9  9 

-  0     8.2 

I     4-7 

-  7     2.6 

-0.6738 

0.5671 

-0.1884 

-  3'-84 

38  Virginis 

6.2 

1.88 

9.2 

3     2.1 

15  57-6 

+  7  194 

-0.5167 

0.5674 

0.1852 

+  5:68 

Jt  Virginis 

59 

193 

9.2 

3  17  8 

18  50.4 

+10    6.3 

-0.7816 

0.5676 

0.184 1 

-10 .  -90 

46  Virginis 

6.1 

1.92 

8.7 

2  513 

19  15.6 

+10  30.6 

-1.3085 

0.5677 

0.1839 

-58  1  -90 

48  Virginis 

6.6 

1.94 

8.6 

3     8.9 

20  44.2 

+11  56.1 

-1.2806 

0.5679 

0.1832 

-53 

^ 

51  Virginis 

44 

+  1.99 

-  88 

-5     1-8 

23  25.5 

-  9  28.2 

+0.1413 

0.5680 

-0.1820 

+42 !  -26 

/ » Virginis 

6.1 

2.09 

79 

5  58.6 

25 

8  32.3 

-  0  40.4 

-0.5297 

0.5689 

0.1768 

+  4'-69 

•     /» Virginis 

4-9 

2.09 

7.8 

5  45-7 

9  13.8 

-  0    0.3 

-0.8706 

0.5690 

0.1763 

-17-90 

77  Virginis 

7.0 

2.12 

8.0 

7     79 

9  517 

+  0  36.3 

+0.4148   0.5690 

0.1759 

+58 '-II 

81  Virginis 

7.0 

2.14 

7-8 

7  23.1 

II  42.8 

+  2  23.5 

+0.3480   0.5693 

0.1746 

+54   -15 

82  Virginis 

53 

+2.16 

-  7  7 

-  8  13.3 

13  300 

+  4    7.0 

+0.8910  ( 0.5695 

-0.1733 

+82    +17 

B  AC.  4647 

6.4 

2.20 

6.8 

7  35-3 

19  26.1 

+  9  507 

-0.7703 

04703 

0.1687 

-II 

-90 

94  Virginis 

6.8 

2.26 

6.3 

7  26.1 

26 

0  25.6 

-  9  20.2 

-07357 

0.5710 

0.1643 

-10 

-90 

;  95  Virginis 

57 

2.28 

6.6 

8  51  4 

0  36.8 

-  9     9-5 

-0.3348  , 0.5710 

0.164 1 

+13  1-55 

96  Virginis 

6.5 

2.30 

6.4 

9  52.9 

I  367 

-  8  11.6 

+055071  0.571 1 

0.1632 

+67  ,  -  4 

K  Virginis 

43 

42.31 

-  6.2 

-  9  497 

3   197 

-  6  32.3 

+0.2179 

0-5714 

-0.1615 

+44    -22 

2  Librae 

6.3 

2.37 

5-7 

II   16.6 

7  57  4 

-  2     43 

+0.9664 

0.5722 

0.1569 

+79 !  +22 

1         B.  A.  C.  4772 

6.6 

2.38 

5.6 

II   14.2 

8  30.8 

-  I  321 

+0.8367 

0.5722 

0.1563 

+79 

+13 

B.  A.  C.  4828 

6.0 

2.40 

4.8 

II  539 

13  57-5 

+  3  43  2 

+0.6837 

0.5730 

0.1503 

+77 

+  4 

s"  Librae 

59 

2.46 

37 

II  3^-5 

21  32.5 

+11     2.2 

-0.8245  1  0.5741 

0.1412 

-18 

-90 

(^  Librae 

63 

+2.59 

-  2.1 

-14  47-5 

27 

10     0.1 

-  0  56.7 

+0.9070   0.5757 

-0.1246 

+75   +19 

y  Librae 

4.0 

2.61 

i.i 

14  28.2 

15  26.3 

+  4  18.0 

-0.0819   0.5762 

0.1167 

+22  i  -39 

B.  A.  C.  5188 

6.6 

2.64 

0.6 

14  44- 1 

18  51  9 

+  7  36.2 

-0.1977   05765 

0.1115 

+15   -46 

Tf  Librae 

5-5 

2.64 

-  0.6 

15  22.1 

19     8.6 

+  7  52.4 

+0.4272   0.5766 

O.IIII 

+52   -10 

e  Librae 

43 

2.67 

+  0.1 

16  26.9 

23  21.2 

+11  56.0 

+1.0964   0.5768 

0.1046 

+74    +34 

49  Librae 

5.6 

+267 

+  0.4 

-16  15.0 

28 

2   12.6 

-  9  18.8 

+0.5998   0.5769 

-O.IOOI 

+64       0 

^  Ophiuchi 

4-4 

2.69 

2.8 

16  24.2 

15  32  0 

+  3  32.1 

-0.4286   0.5772 

0.0780 

-  1    -62 

24  Scorpii 

5-2 

2.70 

3-5 

17  33-3 

20     2.3 

+  7  527 

+0.4448   0.5770 

0.0703 

+49   -  9 

B.  A  C.  5695 

6.2 

2.69 

4-5 

16  39.2 

29 

2   19.3 

-10     3.6 

-0.9113   0.5768 

0.0593 

-32    -90 

B.A  C.  5771 

6.2 

2.69 

53 

17  28.8 

7  37  4 

-  4  56.8 

-0.3305   0.5761 

0.0499 

+  2-55 

1 

B.  A.  C.  5839 

6.0 

+2.68 

+  6.1 

-17  39.3 

12  42.0 

-  0     3.0 

-0.3782   0.5753 

-0.0408 

-  2    -59 

B.  A  C.  6060 

6.5 

2.64 

8.6 

18  47.0 

30 

4  28.1 

-  8  50.4 

+0.3972   0.5723 

-0.0125 

+41 '    12 

B.  A.C.6201 

7-3 

2.58 

lO.O 

18  39.2 

14  34-3 

+  0  54.7 

+0.2245   0.5693 

+0.0054 

+29   -22 

Y  Sagittarii 

Var. 

2.57 

10. 1 

18  54.0 

15  45  2 

+  2     3.1 

+0.4958   0.5691 

0.0074 

+47-6 

B.A.  C.  6267 

67 

2.54 

10.2 

17  514 

18  42.0 

+  4  53  8 

-0.5919   0.5682 

0.0126 

-17 

-78 

B.A.C.6287 

6.0 

-^2-55 

+10.5 

-18  47.2 

19  415 

+  5  513 

+0.4179   0.5678 

+0.0143 

+42 

-10 

..J 

OCCULTATIONS,  1904. 


459 


r               ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

1 

The  Star's 

• 

At  Comjumctiom  in  R.  A. 

Limiting 
Parallels. 

t 

Red'ns  from 

Name. 

Man. 

1904A 

Apoarent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
If 

Y 

X* 

y 

N.  j  S.    1 

Am 

A< 

•       • 

• 

M 

d 

h      m 

h      m 

' 

0 

0 

B.  A.  C.  6294 

52 

♦2.54 

410.5 

-l8  27.9 

30 

20  15.3 

4  6  23.9 

40.0825   05677 

40.0153 

421     -29 

ft*  Sagittarii 

39 

234 

12.8 

18     1.5 

81 

19     58 

4    4    28.0 

40.3974   05587 

0.0531 

+44   -12 

fi'  Sagittarii 

6.1 

2.35 

12.9 

18  29.0 

19    97 

+  4  31.7 

40.8966  0.5587 

0.0532 

472     419 

B.  A.  C.  6658 

7.0 

+2.32 

♦I3.I 

-18  33.0 

22     3.2 

+  7  19.5 

41.1311    0.5576 

40.0578 

+71    +39 

JUNE. 

B.  A.  C.  6710 

6.0 

+2.28 

♦135 

-18  26.5 

1 

2  137 

411    21.6 

41.2692 

0.5558 

40.0641 

472    462 

<**  Sagittarii 

56 

2.24 

131 

16  30.6 

3  58.2 

-10   57.4 

-0.7125 

0.5550 

0.0667 

-18   -90 

^  Sagittarii 

50 

2.23 

131 

16  20.7 

4  48  9 

-lO     8.4 

-0.8344   0.5547 

0.0678 

-26   -90 

A*-  Sagittarii 

50 

42.16 

+134 

-15  44.6 

12      58 

-  3     5  7 

-0.9588   0.5514 

40.0785 

-33    -90 

B.  A.  C.  6992 

62 

2.05 

137 

15     5.1 

23      0.8 

4  7  28.2 

-0.7410.0.5465 

0.0934 

-17   -90 

fi  Capricorn i 

34 

2.04 

13.8 

15     49 

23    75 

+  7  34  6 

-0.7340  0.5464 

0.0935 

-16   -90 

B.A.C  7009 

7.0 

2.02 

13.7 

M  33  7. 

2 

0  18.4 

+  8  43.3 

-1.1917   0.5459 

0.0951 

-52    -90 

Lalande  39247 

7.4 

2.01 

139 

15  17  4 

I  34.1 

4  9  56.6 

-0.2739   0.5453 

0.0967 

4IO     -51 

B.  A.  C.  7087 

6.2 

+  1.97 

413.7 

-14     2.9 

5  31  7 

-10  13.4 

-I.2414!  0.5436 

40.1017 

-58     -90 

r*  Capricorni 

7.0 

X.96 

14.2 

15  28.6 

7     2.9 

-  8  450 

404792   0.5429 

0.1035 

456-7 

r*  Capricorni 

53 

195 

14.2 

15  173 

7  59  4 

-  7  50.3 

40.3712   0.5425 

0.1047 

448     -13 

W  B,  XX,  1293 

6.0 

1.83 

143 

14  51.0 

17  33  9 

4    I    26.3 

40. 94  86   0.5383 

01157 

+75 

422 

8  Aquarii 

6.8 

I.S2 

138 

13  25.9 

18  1x2 

4    2       2.4 

-0.5393    05381 

0.1 164 

-  2 

-71 

9  Aquarii 

7.0 

41.82 

414.0 

-13  54  I 

18  47.2 

4    2    37.3 

40.0482    0.5379 

40.1171 

+■30 

-32 

18  Aquarii 

5.4 

1.69 

139 

13  172 

8 

6  20.3 

-10    10.8 

40.7947 

0.5333 

0.1290 

+77 

411 

/  Capricorni 

5-4 

1.56 

133 

XI  48.3 

17  43  7 

4>  0    52.1 

40.6914 

0.5293 

0.1393 

+77 

+  4 

B  \.C.  7620 

6.5 

1.52 

12.9 

10  45.6 

21  22.1 

4    4    24.0 

40.0502    0.5282 

0.1423 

+33 

-31 

,        B.  A.  C.  7697 

6.8 

1-44 

12.8 

10  54.7 

4 

4  26.5 

411     15.0 

41.2443 , 0.5261 

0.1478 

+79 

+49 

36  Aquarii 

63 

+1.44 

4I2.0 

-  8  39.3 

5  34-4 

-II     38.3 

-1.0829 '  0.5258 

40.1486 

-34 

-90 

^  Aquarii 

43 

1.40 

11.8 

8  155 

9  24.6 

-  7  54  9 

-09457    0.5248 

0.1513 

-23 

-90 

B.  A.  r.  7774 

62 

I  39 

12.2 

9  30-9 

9  26.1 

-  7  53  3 

+0.4479    05248 

0.1513 

+■59 

-10 

/>  Aquarii 

54 

i.3« 

IX.7 

8  18.0 

II   10.3 

-  6  12.3 

-0.6318  .  0.5244 

0.1525 

-  3 

-8i 

B.  A.  C.  7804 

6.2 

1-37 

II. I 

7  40  6 

12  55  3 

-  4  30.2 

-1.0541    0.5240 

0.1537 

-31 

-90 

W.  B.  xxii.  493 

62 

41.32 

411. 0 

-  7     2.5 

16  58.6 

-  0  34  I 

-1.1276   0.5231 

40.1562 

-37 

-90 

67  Aquarii 

62 

1.25 

IX.O 

7  278 

23  M-8 

+  5  31  I 

40.3288    0.5220 

0.1598 

452 

-16 

B.  A.  C.  7986 

5« 

1.20 

10.0 

5  29.8 

6 

5  33  I 

411    38.6 

-0.8268    0.521 1 

0.1630 

-13 

-90 

B.  A.  C  7993 

6.6 

1. 19 

9.8 

5  19  2 

6  39  9 

-II   16.5 

-0.8397    05210 

0.1635 

-14 

-90 

B.  A.  C  8017 

1 

6.1 

1.17 

9.7 

5  13.6 

8  54  2 

-  9     6.1 

-0.5771    0.5207 

0.1645 

4.  I 

-74 

B  AC.  8094 

5.6 

^I.IO 

4    8.9 

-  4     1.0 

16  20  3 

-  I  52.8 

-0.6770   0.5202 

40.1676 

-  4    -85 

II  Piscium 

65 

1.04 

7.8 

2  19. 1 

23  41  5 

+  5  J57 

-1.3108    0.5200 

0.1700 

-59   -90 

W.B.xxiii.  1069 

6.9 

0.89 

6.2 

-  0  48.8 

6 

15  437 

-  3  10.9 

-0.2099   0.5210 

0.1733 

4-23  i  -46 

B.  A.  C.  57 

70 

0.82 

4.8 

4  I     94 

7 

I   12.3 

4  6     2.3 

-0.7239   0.5225 

0.1740 

-  6   -87 

44  Piscium 

5.8 

078 

44 

1  24.6 

5  11.7 

+  9  54.8 

-0.3062  1  0.5233 

0.1741 

417 

-53 

B.  A.  C.  167 

75 

+0.75 

4  3.6 

4  2  35.9 

12  21. 1 

-  6  58.3 

-0.3627    0.5251 

40.1736 

+14 

-56 

B.  A.  C.  237 

67 

0.67 

2.8 

2  51  9 

18  39  3 

-  I     13 

40.4386   0.5269 

0.1728 

462 

-10 

B.  A.  C.  243 

73 

0.67 

2.5 

3  34  0 

19  41.8 

-  0    0.6 

-0.1464    0.5272 

0.1726 

426    -42 

73  Piscium 

6.4 

0.64 

15 

5    8.5 

8 

I  37  I 

+  5  44  I 

-0.8425    0.5292 

0.1712 

-13    -85 

77  Piscium 

6.1 

0.62 

1-7 

4  23  9 

2     6.3 

4  6  12.3 

40.0505    0.5294 

0.1711 

^37-31 

^  Piscium 

57 

*o.6i 

+  1-3 

4  5     8.5 

3  25.2 

4  7  29.0 

-0.5341    05299 

+0.1708 

4  5    -68 

B.  A.  C.410 

74 

0.58 

02 

6  54.6 

10  47.6 

-  9  21.9 

-1. 1986    0.5329 

0.1684 

-42    -83 

9^)  Piscium 

6.6 

0.55 

0.0 

6  47.9 

13  52.6 

-  6  22  5 

-0.5597 'o534« 

0.1671 

4    3     -70 

«  Piscium 

52 

054 

+  0.3 

5  39  0 

14  26.3 

-  5  49  9 

+07774    05344 

0.1669 

490     4 10 

«  Piscium 

44 

0.50 

-  I.I 

8  40.5 

22     I.I 

4  I  31.0 

-1.2362    0.5379 

0.1633 

-47 

-" 

65  Ceti 

45 

40.38 

-  2.3 

4  8  23.8 

9 

II  332 

-  9  22.3 

41.2192  '  0.5448 

+0.1549 

490 "  447 

^'  Arietis 

54 

0.36 

3.3 

10  10.5 

17  13.2 

~  3  53  I 

40  1806     0.54^7 

0.1502 

M5I-2I 

B  A,  C.  755 

7.0 

035 

33 

10     7.9 

18    8.9 

-  2  59.2 

40  3656     0  5486 

0.1499 

457  i -11 

25  Arietis 

73 

0.34 

34 

9  46  3 

18  28.1 

-  2  40.6 

40.7989     0.5488 

0.1496 

•►90'4i5 

*  31   Arietis 

56 

0.35 

42 

12     1.8 

22  48.3 

4  I  31.2 

-0.9675,0.5513 

0.1459 

-23 1-78 

1 

38  Arietis 

52 

40.31 

-  4  5 

+12     2.4 

1 

10 

2  44.1 

♦  5  193 

-0.4107     0.5536 

1 

40.1423 

411 

-55 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

5.9 
6.3 

Red'ns  from 
i904.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Honr  Angle, 
H 

Y 

xl' 

y 

N. 

s 

Aa 

Aa 

W.  B.  ii,  1033 
B.  A.  C.  987 

8 
+0.24 

0.24 

-     5.4 
5.5 

0       * 

4X2   49.0 
12   40.9 

d 
10 

h     m 
12  40.8 
14  57.6 

h     m 

-  9     3  7 

-  6  51.5 

+0.1344 
+0-5734 

0.5597 
0.561 1 

+0.1321 
+0.1296 

0 
+42 
+74 

0 
-21 

+  3 

NEW 

MOON. 

B.  A.  C.  2432 

7.0 

0.05 

10.  I 

18  27.3 

15 

0     6.6 

-  I  367 

-0.7697 

0.6002 

-0.0571 

-10  ;  -72 

W.B.(2)  vii,685 
/  Geminorum 
I  Cancri 

B.  A.  C.  2649 
3  Cancri 

5.6 

5.2 

59 

6.3 
6.0 

+0.07 
0.08 
0.12 
0.12 
0.12 

-10.2 

lO.O 

10.2 

lO.O 

9.8 

+17  17.3 

17  53-5 
16     2.6 

16  46.5 

17  34  2 

3  37-5 
6  41.9 

13  46.7 

14  23.2 

15  174 

+  I  46.0 

+  4  43  3 

+11  31.7 

-11  53.2 
-II     1.2 

40.1950 
-0.6187 
40.6980 
-0.0887 
-0.9667 

0.5998 
0.5996 
0.5981 

0.5979 
0.5977 

-0.0640 
0.0700 
0.0835 
0.0846 
0.0863 

+46 
-     I 
490 
429 

-24 

-II 

-63 
+16 
-29 
-72 

5  Cancri 

29  Cancri 

f  Leonis 

B.  A.C.3398 
A  Leonis 

6.4 

5-9 

5.2 
6.0 

4.6 

+0.13 
0.21 

0.45 
0.57 

0.64 

-lO.O 

10. 1 

9.8 
9.8 

9.2 

+16  43.0 
14  31.6 

"  43.4 

9  23.1 

10  27.9 

16 
17 

15  35-5 

2  37.5 

4  50.7 

15  12.8 

20     5.8 

-10  43.7 

-  0    7.3 
+  I     6.8 
•fii     6.0 

-  8  11.6 

-01344 
+1.0016 

40.4884 

+1.2634 

-0.6058 

0.5977 
0.5948 

0.5856 

0.5817 
0.5798 

-0.0868 
0.1064 
0.1456 

0.1578 
0.1628 

+27       -31 

+90   +34 
+67   -  2 

+90   +55 

+  I    -71 

1    ' 

B.  A.  C.  3538 
44  Leonis 
48  Leonis 
37  Sextantis 
56  Leonis 

7.0 
6.2 
5.2 
6.2 
6.6 

+6.69 
0.71 
0.77 
0.83 
0.88 

-  9.1 

9.1 

9.4 

9.3 
9.0 

+  9  26.8 
9  16.2 
7  26.7 
6  52.6 
6  41.6 

18 

2  15.6 

3  33.6 

7  42.6 

12  37-3 
16  58.1 

-  2  15.2 

-  I     0.0 

+  3    01 
+  7  44.3 
+11  55.8 

-0.6017 
-0.6451 
40.4818 
+0.1967 

-0-3939 

0.5775 
0.5770 

0.5756 

0.5739 
0.5725 

-0.1685 
0.1696 
0. 1729 
0.1765 
0.1792 

+  r   -72 
-  2   -76 
465-6 
446   -22 

+13   -57 

82  Leonis 

83  Leonis 
T  Leonis 

W.  B.  xi,  349 
89  Leonis 

6.9 
6.1 

5.1 

51 
6.2 

+  1.07 
1.05 
1.08 
1.09 
I. II 

-8.9 
8.9 

9.0 
9.0 

8.7 

+  3  49  6 
3  32.0 
3  22.9 
3  21.4 
3  35.5 

19 

6     3.0 

6  34.2 

7  3.6 
7    4.0 
9  55-7 

+  0  33.3 

+  I     3-4 
+  I  31.8 
+  I  32.2 
+  4  17.8 

+0.1 145 
+0.3151 

+0.3773 
+0.4019 

-0.3676 

0.5688 
0.5686 
0.5685 
0.5685 
0.5678 

-0.1853 
0.1855 
0.1856 
0.1856 
0.1865 

+41    -27 
+53    -16 
+57    -13 
+59   -12 
+14   -56 

0  Virginis 
13  Virginis 

J7  Virginis 
;  38  Virginis 
1     ^  Virginis 

3.7 

6.3 

4.1 
6.2 

5.9 

+  1.25 
I.4I 
I.4I 
1.64 

1.68 

-  8.6 
8.1 
8.1 

7.4 
7.0 

•(-  2  18.2 

-  0  15.4 

0     8.1 

3     2.0 

3  17.8 

20 
21 

17  10.4 

5  46- 3 

6  19.9 

21  22.1 
0  17. 1 

+11  17.5 

-  0  32.7 

-  0    0.2 

-  9  28.8 

-  6  397 

-0.4207 
-0.1963 
-0.4241 
-0.2814 
-0.5507 

0.5663 

0.5643 
0.5642 

0.5630 

0.5629 

-0.1880 
0.1883 
0.1882 
0.1848 
0.1836 

+11    -60 
+23   -46 
+11 1-61 
+18  1  -51 

+  4  1  -71 

1  46  Virginis 

48  Virginis 

51  Virginis 

66  Virginis 

/*  Virginis 

6.1 
6.6 

4-4 
5.8 
6.1 

+  1.68 
1.70 
1.76 
1.84 
1.89 

-6.9 
6.9 
7.2 

6.3 

6.4 

-  2  51  3 

3  8.9 

5     1-7 

4  39-9 

5  58.6 

0  42.6 
2  12.5 

4  56.1 
II  32.4 
14  11.7 

-  6  15.1 

-  4  48.2 

-  2  10.2 
+  4  12.6 
•»■  6  46.5 

-1.0805 
-1.0546 
+0.3714 
-1. 1907 

-0.3159 

0.5629 
0.5629 
0.5629 
0.5630 
0.5631 

-0.1835 
0.1828 
0.1816 
0.1780 
0.1764 

-30 

-   2 
+56 

-42 

+16 

-90 

^90 

-H 
-90 

-53 

/»  Virginis 
77  Virginis 

81  Virginis 

82  Virginis 

B.  A.  C.  4647 

4-9 
7.0 

7.0 

5-3 
6.4 

+1.89 
1.92 

1.95 
1.97 

2.04 

-  6.2 
6.6 
6.4 
6.4 
5-4 

-  5  45  7 
7    7-9 

7  23.0 

8  13.2 

7  35  3 

%% 

14  53  9 

15  32.5 
17  25.6 

19  147 
I  173 

+  7  27.3 
+  8     4.6 

+  9  53.8 
+11  39.2 
-  6  30.7 

-0.6601 
+0.6327 
+0.5627 
+1.1068 

-0-575I 

0.5631 
0.5631 
0.5632 
0.5634 
0.5638 

-0.1759 
0.1755 
0.1743 
0.1728 
0.1684 

-3,-83 
+76  1  4    I 

+70   -  3 

+82  433 

0   -74 

94  Virginis 

95  Virginis 

96  Virginis 
K  Virginis 
2  Librae 

6.8 

5.7 
6.5 

4.3 
6.3 

+2.12 
2.14 
2.16 
2.17 
2.25 

-  5.0 

5-4 
53 
4-9 
47 

-  8  26.1 

8  51  4 

9  52.9 
9  49.7 

II   16.6 

6  22.9 

6  34.4 

7  35.6 
9  20.6 

14     4.1 

-  I  35-5 

-  I  24.4 

-  0  25.3 
+  I  16. 1 

+  5  49.9 

-0.5496 
-0.1461 
40.7441 
+0.4060 
+1.1521 

0.5643 

0.5643 
0.5644 

0.5646 

0.5652 

-0. 1640 
0.1639 
0.1629 
0.1613 
0.1567 

+  I    -71 

+24    -43  1 
478    47, 

456    -12 
+79   +38 

B.  A.  C.  4772 
B.  A.  C.  4828 

f '  Librae 

(^  Librae 

y  Librae 

6.6 
6.0 

5-9 

6.3 
4.0 

+2,26 
2.30 
2.40 

2.59 
2.63 

-4-6 
3.8 
2.7 

1-5 
0.4 

-II  14. 1 

"  53  9 
II  30.5 

14  47-5 
14  28.2 

23 

14  38.2 
20  II. 8 

3  567 
16  40.4 

22  13.5 

+  6  22.8 
+11  45.0 
-  4  46.2 
+  7  31  2 
-II     7-3 

+1.0205 
+0.8559 
-0.6803 
+1.0398 
40.0304 

0.5652 

0.5659 
0.5670 
0.5687 

0.5695 

-0.1562 
0.1503 
0.1415 
0.1252 
0.1 175 

479   +26 1 
478   +15 
-9    -87. 
+75   +29. 
+29   -33  1 

B.  A.  C.5188 
r/  Librae 
6  Librae 
49  Librae 
^  Ophiuchi 

6.6 

5-5 
4.3 
5.6 
4.4 

+2.69 
2.68 
2.74 
2.74 
2.84 

-  0.2 

0.0 

+  0.6 

I.O 

3.3 

-14  44.1 

15  22.0 

16  26.9 
16  15.0 
16  24.2 

24 

1  43.4 

2  0.4 

6  18.2 

9  12.9 

22  47-3 

-  7  447 

-  7  28.3 

-  3  195 

-  0  30.9 

-II  24.9 

-0.0940 

+0.5354 
41.2006 
40.6937 
-0.3741 

0.5699 
0.5700 

0.5704 
0.5708 

0.5718 

-0.1125 
0.1120 
0.1056 
0.1012 
0.0795 

+21 
+60 

+74 
+72 

+  2 

-40 

-  4 

446! 

+  5 
-58 

24  Scorpii 

5.2 

-1-2.90 

+  3  9 

-17  33  3 

2& 

3  22.1 

-  6  59.8 

40.4954 

0.5720 

-0.0720 

+53    -  6 

i 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JUNE. 


The  Star's 


At  Comjumctiom  ill  R.  A. 


Limiting 
Paiallels. 


Name. 


B.  A.  C.  5695 
B.  A.  C.  5771 
B.  A.  C.  5839 
B.  A.  C.  6060 
B.  A.  C.  6201 

Y  Sagittarii 
B.  A.  C.6267 
B.  A.  C.  6287 
B.  A.  C.  6294 

p^  Sagittarii 

p*  Sagittarii 
B.  A.  C.  6658 
B  A  C.6710 

<-*  Sagittarii 

<^  Sagittarii 

,^  Sagittarii 
B.  A.  C.  6992 

fi  Capricorni 
Lalande  39247 

r'  Capricorni 

r^  Capricorni 
W.  B.  XX,  1293 

8  Aquarii 

9  Aquarii 
18  Aquarii 

W.  B.  xxi,  749 


Mag, 


Red'ns  from 
Z904.a 


Aa 


Aa 


6.2 
6.2 
6.0 
6.5 

7-3 

Var. 
6.7 
6.0 
52 
3.9 

6.1 
7.01 
6.0 
56 


-1-2.90 
2.94 
2.96 
3-OI 
3.00 

+3.00 
2.98 
2.99 
2.99 
2.90 

+2.91 
2.89 
2.87 
2.84 


50 

2.831 

5.0 

+2.78 

1    6.2 

2.71 

34 

2.70 

74 

2.68 

7.0 

2.65 

5-3 

+2.64 

6.0 

2.56 

6.8 

2.54 

7.0 

2-54 

5-4 

2.44 

6.3 

+2.37 

+  51 

59 
6.8 

9-3 
9.7 

+11. o 
11.4 
11.6 
11.7 

14.5 

+14.5 
14.9 

153 
153 
154 

+  159 
16.6 

16.7 

16.8 

17.2 

+17.2 
17.6 

173 

175 
17.7 

+17.2 


I 


Apparent 
Declination. 


Washington 
Mean  Time. 


6 

7 

7 
8 

8 

8 

7 
8 

8 

8 

8 
8 
8 
6 
6 

5 
5 
5 
5 
5 

5 
4 
3 
3 


392 

28.8 

39-3 
47.0 

39.2 

540 

514 
47.2 

27.9 

1-5 

29.0 

330 
26.4 

30.6 

20.7 

44-5 
50 
4.8 

173 
28.5 

17.2 
51.0 
25.8 

541 
17.1 


d 
25 


26 


h     m 

9  451 
7.8 

16. 1 

12.6 


15 
20 

12 


22  23.4 


23 
27     2 

3 

4 
98     2 

3 

5 
10 

II 


347 
32.6 

32.3 

6.3 

59-6 

3-6 

56.9 

7.0 

51-4 


29 


30 


-II     0.2 


12  41.9 

19  57-7 
6  50.2 

6  56.9 

9  22.8 

14  49.9 

15  46.1 
I   17.6 

1  54  7 

2  30.4 

13  59.7 
21  44-5 


Hour  Angle, 
H 

Y 

h      m 

-  0  50.2 

-0.8852 

+  4   21.2 

-0.3128 

+  9  18.7 

-0.3725 

•f  0  41.9 

+0.3701 

+10  31.6 

-K).i735 

•l-ii  40.4 

+0.4427 

-  9  27.9 

-0.6560 

-  8  30.2 

+0.3553 

-  7  57-4 

+0.0174 

-  9  50.6 

+0.2823 

-  9  46.8 

+0.7826 

-  6  59.2 

+1.0108 

-  2  57-3 

+1.1400 ' 

I 
o 

6 
6 
6 

4 
o 


16.5 
27.6 

33.9' 

547 

48.3 
27.0 

49.8 


+  I  44.2 
+10  57.7 
+11  33.6 
-II  51.8 
-  o  43.7 


-0.8483 
-0,9722 

-1.1113 
-0.9143 
-0.9075 
-0.4518 
+0.2914 

+0.1817 
+0.7422 
-0.7469 
-0.1604 
+0.5676 


0.5721 
0.5720 
0.5718 
0.5701 
0.5682 

0.5679 
0.5673 
0.5670 
0.5668 
0.5599 

0.5599 
0.5588 

0.5573 
0.5566 

0.5562 

0.5534 
0.5488 

0.5488 

0.5478 

0.5455 

0.5451 
0.5411 

0.5408 

0.3405 
05359 


+  6  47.1  '  -0.9272  '  0.5329 


N. 


-0.0612 

0.0519 

0.0429 

-0.0148 

+0.0031 

+0.0052 
0.0103 
0.0120 
0.0130 
0.05 1 1 

+0.0512 
0.0558 
0.0623 
0.0649 
0.0662 

+0.0769 
0.0920 
0.0922 
0.0953 
0.1023 

+0.1035 

.  0.1 148 

0.1155 

0.1 161 

0.1282 

+0.1356 


-30 

+  3 
-  1 

+39 
+26 

+43 
-21 

+38 
+17 

+37 

+72 
+72 
+72 
-27 

-35 

-46 

-28 

-28 

o 

+43 

+36 

+73 

-15 
+18 

+65 
-24 


S. 


-90 

-54 
-58 

-13 
-24 

-  9 
-86 

-14 

-33 

-18 

+11 
+28 
+40 
-90 
-90 

-90 
-90 
-90 
-64 
-18 

-24 

+  8 

-90 

-44 

-  3 

-90 


JULY. 


A  Capricorni 

B.  A.  C.  7620 
B.  A.  C.  7697 

^  Aquarii 
B.  A.  C.  7774 

/>  Aquarii 

B.  A.  C.  7804 
67  Aquarii 
B.  A.  C.  7986 
B.  A.  C.  7993 
B.  A.  C.  8017 

B.  A.  C.  8094 
20  Piscium 

W.B.xxiii,  1069 

B.  A.  C.  57 
44  Piscium 

B.  A.  C.  167 
B.  A.  C.  237 
B.  A.  C.  243 

73  Piscium 

77  Piscium 

ft 

e  Piscium 

96  Piscium 

/i  Piscium 

64  Ceti 

65  Ceti 

f  Arietis 


5-4 

6.5 
6.8 

4-3 
6.2 

5-4 

6.2 
6.2 

5-8 
6.6 
61 

5-6 

57 
6.9 
7.0 

5.8 

7-5 
6.7 

7-3 
6.4 

6.1 

I 

57; 

6.61 

52 

57 
4-5 

5.4 


+2.36 

+17.4 

+2.30 

+17.2 

2.24 

17.2 

2.20 

16.4 

2.19 

16.8 

2.18 

16.5 

+2.17 

+16.2 

2.07 

159 

2.02 

15.1 

2.01 

15.0 

1.99 

14.8 

+1.92 

+14.1 

1.76 

12.9 

1.72 

11.6 

1.65 

10.2 

I.6I 

9.8 

+1.58 

+  8.9 

1.49 

8.1 

1.49 

7.8 

145 

6.7 

1.44 

6.8 

+1-43 

+  6.4 

1-35 

49 

1-34 

5.3 

1. 16 

2.4 

1. 16 

2.2 

+1.13 

+    I.O 

-II  48.3 
-10  45.6 

lo  54.6 

8  15.4 

9  30.8 
8  17.9 


7 
7 
5 
5 
5 

4 
3 
o 

I 
I 

2 

2 

3 
5 
4 

5 
6 

5 
8 

8 


40.5 
27.7 
29.7 
19.2 

13.5 
1.0 

175 
48.7 

95 
24.6 

36.0 
52.0 

341 
8.6 

23.9 

8.6 

48.0 

390 

7-3 
23.8 


+10  10.6 


1     I   19.6 


4 
II 

16 

16 

18 


570 

597 
570 

58.3 
42.2 


2 


20  26.9 

6  45-5 

37 
10.5 

25.0 


13 

14 
16 


3 


23 
17 

23 

8 

12 

20 
2 

3 

9 
10 


II 
22 
22 
6  19 
20 


519 
4.6 

22.8 

56.4 
58.4 

12.8 

357 
392 

39-5 
9.1 

29.2 

6.5 
40.7 
21.2 

9.4 


''    I  55-4 


+10  15.7 

-10  13.4 

-  3 
+  I 

+  I 
+  3 


+ 
+ 
+ 


4 
9 
3 

I 

o 

7 
o 

6 


23.2 

25-3 
26.6 

7-4 

49.1 
10.5 

31 
58.3 
12.3 

26.3 

9.6 

17.0 


-  8  25.9 

-  4  30.8 

+  2  31.0 

+  8  42.8 

+  9  44  5 

-  8  25.7 

-  7  570 

-  6  39.2 
+  3  39.2 
+  4  12.4 
+  o  15.1 
+  I  1.8 

+  6  36.9 


+0.4476 

-o.  1984 
+0.9877 
-1.2093 
+0.1850 
-0.8977 

-1.3223 
+0.0523 

-I.IIOO 

-1. 1229 
-0.8621 

-0.9670 
+I.I50I 

-0.5043 

-1.0203  I 

-0.5991 1 
-0.6534 

+0.1550 
-0.4321 
-1. 1283 
-0.2298 

-0.8167 
-0.8329 
+0.5128 

+II574 

+0.9838 
-0.0522 


0.5316 

+0.1387 

0.5303 

+O.I4I8 

0.5280 

0.1473 

0.5264 

0.1508 

0.5264 

0.1508 

0.5260 

0.1520 

0.5255 

+0.1532 

0.5229 

0.1593 

0.5216 

0.1625 

0.5214 

0.1630 

0.5210 

0.1640 

0.5200 

+0.1670 

0.5189 

O.I7I7 

0.5I9I 

0.1726 

0.5198 

0.1733 

0.5200 

0.1732 

0.5215 

+0.1728 

0.5229 

O.I7I9 

0.5232 

O.I7I6 

0.5248 

0.1704 

0.5250 

0.1703 

0.5254 

+0.1699 

0.5290 

0.1663 

0.5292 

0.166 1 

0.5386 

0.1550 

0.5390 

0.1544 

0.5422 

+0.1503 

+58 

+19 

+79 
-46 

+42 

-20 

-68 

+35 

-34 

-35 
-16 


-26 
+  I 

-  2 

+43 

+11 

-35 
+22 

-12 

-13 
+68 

+90 

+90 

+31 


-  9 
-46 

+24 
-90 

-24 
-90 

-90 

-31  ' 
-90 
-90, 
-90 


-22    -90 

+87 ;  +36 

+  6   -67 


-89 
-76 

-81 

-24  I 
-61, 

-85 
-47, 

-85' 
-83' 

+40  I 
+26 

-34 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

i904.a 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

X* 

y 

N. 

S. 

Aa 

A< 

0 

0 

s 

M 

0              * 

d     h     m 

h      m 

B.  A.  C.  755 

7.0 

+I.II 

+09 

+10    8.0 

7     2  52.1 

+  7   31.8 

+0.1350 

0.5427 

+0.1496 

+42 

-23 

25  Aristis 

73 

1.09 

+0.9 

9  46.3 

3  11-7 

+  7   50.8 

+0.5716 

0.5429 

0.1493 

+74 

-  I 

31  Arietis 

5.6 

1. 10 

-0.2 

12     1.9 

7  36.4 

-II   52.9 

-1. 1988 

0.5454 

0.1457 

-43 

-78 

38  Arietis 

52 

105 

0.6 

12     2.5 

II  36.3 

-  8     0.7 

-0.6317 

0.5478 

0.1422 

-  I 

-72 

W.  B.  ii,  1033 

5-9 

0.97 

1.9 

12  49.0 

21  43.0 

+  I  46.4 

-0.0656 

0.5540 

0.1324 

+30 

-32 

B.  A.  C.  987 

6.3 

+0.95 

-1.9 

+12  41.0 

8    0     2.0 

+  4     0,8 

+0.3799 

0.5556 

+0.1299 

+58 

-  8 

W.  B.  (2)  iv,  59 

6.4 

0.72 

5.8 

17     1.7 

9    3  28.7 

+  6  31. 1 

-1.0823 

0.5739 

0.0943 

-33 

-73 

48  Tauri 

6.4 

0.69 

5-5 

15    9-6 

4  55  3 

+  7  54-6 

+1.0014 

0.5747 

0.0921 

+90 

+35 

y  Tauri 

3-9 

0.68 

5.8 

15  23.7 

6  39.8 

+  9  35-4 

+09135 

0.5758 

0.0894 

+90 

+29 

55  Tauri 

7-3 

0.69 

6.0 

16  17.4 

6  42.1 

+  9  37  6 

-0.0142 

0.5759 

0.0894 

+33 

-24 

(?«  Tauri 

4.0 

+0.68 

-6.3 

+17  19.0 

7  59-5 

+10  52.2 

-0.9676 

0.5768 

+0.0874 

-24 

-73 

63  Tauri 

5-6 

0.67 

6.1 

16  33.1 

8  12.8 

+11     5.0 

-0.1542 

0.5769 

0.0870 

+25 

-32 

c5«  Tauri 

47 

0.68 

6.3 

17  13.2 

8  29.7 

+11  21.3 

-0.8240 

0.5771 

0.0865 

-14 

"73  i 

cJ3  Tauri 

4.2 

0.68 

6.5 

17  42.4 

9    5-3 

+11  55.7 

-1.2784 

0.5775 

0.0856 

-63 

-72 

70  Tauri 

6.3 

0.66 

6.0 

15  43.2 

9  10.5 

-II  59.4 

+0.7931 

0.5775 

0.0855 

+90 

+22 

71  Tauri 

6.0 

+0.65 

-6.0 

+15  23.9 

9  29.6 

-II  40.9 

+11539 

0.5777 

+0.0850 

+90 

+50 

75  Tauri 

53 

0.65 

6.2 

16     8.6 

10  23.2 

-10  49.3 

+0.4553 

0.5783 

0.0836 

+64 

+  2 

d^  Tauri 

39 

0.65 

6.1 

15  44-9 

10  26.7 

-10  45.9 

+0.8714 

0.5783 

0.0834 

+90 

+27 

^  Tauri 

36 

0.65 

6.1 

15  39  4 

10  29.1 

-10  43.6 

+0.9687 

0.5784 

0.0834 

+90 

+34 

80  Tauri 

5.6 

0.64 

6.1 

15  25.6 

II     7.5 

.  -10    6.6 

+1.2603 

05788 

0.0824 

+90 

+64, 

B.  A.  C.  1391 

50 

■fo.64 

-6.2 

+15  590 

II  17.7 

-  9  56.7 

+0.6963 

0.5789 

+0.0821 

+90 

+16 

81  Tauri 

55 

0.64 

6.1 

15  28.9 

II  20.4 

-  9  541 

+1.2211 

0.5789 

0.0820 

+90 

+58 

B.  A.  C.  1394 

7-5 

0.64 

62 

15  56.4 

II  23.3 

-  9  51-3 

+07497 

0.5789 

0.0819 

+90 

+  19 

85  Tauri 

6.5 

0.63 

6.2 

15  38.6 

II  515 

-  9  24.2 

+10943 

0.5793 

0.0812. +90 

+44 

B.  A.  C.  1406 

7-5 

0.63 

6.4 

16     7.2 

12  36.8 

-  8  40.4 

+0.6620 

0.5797 

0.0799 

+86 

+14 

a  Tauri 

I.O 

+0.62 

-6.6 

+16  18.9 

13  35.0 

-  7  44.3 

+0.5355 

0.5803 

+0.0783 

+71 

+  7 

89  Tauri 

6.5 

0.61 

6.5 

15  504 

14  32.6 

-  6  48.9 

+1.1019 

0.5809 

0.0767 

+90 

+461 

(f  Tauri 

4.8 

0.61 

6.5 

15  43-6 

15     1.4 

-  6  21. 1 

+12555 

0.5812 

0.0759 

+90 

+64 

B.  A.  C.  1526 

5.8 

0.56 

7-3 

17     0.1 

22  38.8 

+  0  59-5 

+0.4639 

0.5859 

0.0627 

+65 

+  5 

104  Tauri 

51 

0.55 

7.9 

18  30.9 

10    2  48.2 

+  4  59-7 

-0.8477 

0.5884 

0.0552 

-16 

-71 

'hi  Tauri 

5-2 

+0.47 

-8.1 

+17  175 

9  51.0 

+11  46.6 

+0.7488 

0.5922 

+0.0420 

+90 

+24 

115  Tauri 

5-4 

0.46 

8.3 

17  52.7 

10  58.7 

-11     8.3 

+0.1954 

0.5928 

0.0399 

+46 

-  8 

117  Tauri 

6.3 

0.45 

8.2 

17     9.4 

II  20.4 

-10  47.4 

+0.9470 

0.5930 

0.0391 

+90 

+36 

W.B.(2)  v,6o6 

7.0 

0.45 

8.4 

18  17.1 

II  51.2 

-10  17.8 

-0.1872 

0.5932 

0.0373 

+23 

-29 

119  Tauri 

4.6 

0-45 

8.5 

18  31.2 

13     1-9 

-  9     9.7 

-0-3837 

0.5938 

0.0359 

+12    -42  1 

120  Tauri 

53 

+0.44 

-8.5 

+i8  28.2 

13  340 

-  8  38.8 

-0.3126 

0.5941 

+0.0348 

+16 

-37 

122  Tauri 

5.4 

0.42 

8.4 

16  58.7 

15     2.0 

-  7  142 

+1.2581 

0.5948 

0.0320 

+90 

+68 

B.  A.  C.  1796 

7.5 

0.42 

8.8 

18  56.3 

17    12.3 

-  5     8.8 

-0.6752 

0.5958 

0.0277 

-  5 

-66 

127  Tauri 

6.3 

0.42 

8.8 

18  55.9 

17  22.4 
MOOX. 

-  4  59.2 

-0.6637 

0.5959 

+0.0274 

-  4 

-^4 

• 

^  Leonis 

5.2 

+0.34 

-8.7 

+"  43-4 

14  12  36.7 

+  10  40.5 

+0.6373 

0.5954 

-0.1462 

+81 

+  6 

A  Leonis 

4.6 

0-45 

8.1 

10  28.0 

15     3  23.7 

+  0  54.0 

-0.4147 

0.5896 

0.1640 

+11 

-56 

B.  A.  C.  3538 

7.0 

0.51 

7.8 

9  26.8 

9  22.1 

+  6  38.9 

-0.4005 

0.5872 

0.1698 

+12 

-56 

44  Leonis 

6.2 

0.52 

7-8 

9  16.3 

10  37.8 

+  7  51.8 

-0.4415 

0.5867 

0.1710 

+10 

-59 

48  Leonis 

52 

+0.56 

-7.9 

+  7  26.7 

14  39-3 

+11  44.4 

+0.6764 

0.5851 

-0.1744 

+85 

+  5. 

37  Sextantis 

6.2 

0.61 

7.7 

6  52.6 

19  25.3 

-  7  40.1 

•f  0.4020 

0.5831 

0.1780 

+59 

-II 1 

1  56  Leonis 

6.6 

0.65 

7-5 

6  41.8 

23  38.4 

-  3  36.3 

-0.1748 

0.5815 

0.1809 

+24 

-43 

82  Leonis 

6.9 

0.80 

7-2 

3  49.7 

16  12  21.7 

+  8  39.5 

-to.3420 

0.5768 

0.1870 

+55 

-14! 

83  Leonis 

6.1 

0.79 

71 

3  32.1 

12  52.1 

+  9     8.7 

+0.5406 

0.5767 

0.1872 

+70 

-  4 

r  Leonis 

51 

+0.82 

-7.2 

+  3  23.0 

13  20.8 

+  9  36.4 

+0.6024 

05765 

-0.1874 

+76 

-  I 

W.  B.  xi.  349 

51 

0.82 

7.2 

3  21.4 

13  21.2 

+  9  36.8 

+0.6267 

0-5765 

0.1874 

+79 

+  I 

89  I.eonis 

6.2 

0.84 

7.0 

3  35  5 

16     8.4 

-II  42.0 

-0.1 301 

0.5755 

0.1882 

+27 

-41 

/i  Virginis 

3.7 

0.97 

6.8 

+  2  18.2 

23  12.8 

-  4  52.7 

-0.1783 

0.5733 

0.1896 

+24 

-45 

13  Virginis 

6.3 

I. II 

6.3 

-  0  15.3 

17  II  32.5 

+  7     1.0 

+0.0510 

0.5699 

0.1898 

+37 

-31 

V  Virginis 

4.1 

+I.I2 

-6.2 

-  0    8.1 

12     5-4 

+  7  32.8 

-0.1743 

0.5698 

-0.1897 

+24 

-44 
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ELEMENTS  : 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JULY. 

The  Star's 

At  Conjunction  in  R.A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

Z9a4.a 

Apparent 
Declination. 

Washinston 
Mean  Time. 

Hoar  Angle, 
H 

Y 

JT* 

y 

N. 

S. 

-- 

Aa 

A< 

•  • 

0 

s 

»» 

0       1 

d 

h     m 

h 

m 

• 

0 

y  V\x%\xiv&{mean) 

2.8 

+  1.22 

-    5.4 

-  0  55.4 

17 

21  45.7 

-  7 

7.1 

-1.2079 

0.5677 

-0.1878 

-43 

-yo 

38  Virginis 

6.2 

1.32 

5.6 

3     2.0 

18 

2  52.7 

-  2 

10.8 

-0.0300 

0.5669 

0.1862 

+32 

-36 

k  Virginis 

5.9 

1.38 

5-5 

3  17.8 

5  45.4 

+  0 

359 

-0.2976 

0.5664 

0.1848 

+17 

-52 

46  Virginis 

6.1 

1.38 

5.0 

2  51.2 

6  10.7 

+  I 

0.3 

-0.8242 

0.5663 

0.1847 

-12 

-90 

48  Virginis 

6.6 

1.39 

5.0 

3     8.9 

7  39-4 

+  2 

26.0 

-0.7985 

0.5661 

0.1840 

-II 

-90 

51  Virginis 

4.4 

+1-45 

-  5-4 

-  5     1.7 

10  21. 1 

+  5 

2.1 

+0.6179 

0.5657 

-0.1827 

+76 

0 

66  Virginis 

5.8 

1-54 

4.5 

4  39-8 

16  53  5 

+11 

21.0 

-0.9369 

0.5650 

0.1790 

-20 

-90 

/'  Virginis 

6.1 

1.58 

4.6 

558.6 

19  317 

-10 

6.2 

-0.0683 

0.5648 

0.1773 

+30 

-38 

/'  Virginis 

4-9 

1.59 

4-5 

5  45  7 

20  13.5 

-  9  25.8 

-0.4099 

0.5647 

0.1769 

+11 

-60 

77  Virginis 

7.0 

1.62 

4.8 

7     7.9 

20  51.8 

-  8 

48.8 

+0.8756 

0.5647 

0.1764 

+83 

+16 

81  Virginis 

7.0 

+1.65 

-  4-7 

-  7  23.0 

22  44.1 

-  7 

0.4 

+0.8055 

0.5646 

-0.1751 

+83 

+11 

B.  A.  C.  4647 

6.4 

174 

3.8 

7  35  2 

19 

6  33-5 

+  0 

32.8 

-0.3318 

0.5642 

0.1691 

+14 

-54 

94  Virginis 

6.8 

1.83 

3-4 

8  26.1 

II  38.4 

+  5 

273 

-0.3103 

0.5640 

0.1647 

+15 

-53 

95  Virginis 

57 

1.85 

3.8 

8  514 

II  49.9 

+  5 

38.3 

+0.0921 

0.5641 

0.1645 

+37 

-29 

96  Virginis 

6.5 

1.87 

3-7 

9  52.9 

12  51.0 

+  6 

37-4 

+0.9794 

0.5640 

0.1636 

+80 

+23 

K  Virginis 

4-3 

+1.89 

-  3  4 

-  9  49.7 

14  35  9 

+  8 

18.7 

+0.6410 

0.5641 

-0.1619 

+75 

+  I 

B.  A.  C.  4772 

6.6 

1.98 

32 

II  14.1 

19  53  7 

-10 

34-4 

+1.2504 

0.5641 

0.1567 

+79 

+50 

B.  A.  C.  4828 

6.0 

2.04 

2.4 

II  53.9 

30 

I  28.0 

-  5 

11.5 

+1.0816 

0.5642 

0.1509 

+78 

+31 

^^  Librae 

5-9 

2.16 

1.4 

II  30.4 

9  150 

+  2 

195 

-0.4626 

0.5645 

0.1420 

+  4 

-64 

s"  Librae 

58 

2.16 

I.I 

II     1.4 

10  19.6 

+  3 

21.9 

-1.1187 

0.5645 

0.1407 

-39 

-90 

c>»  Librae 

6.3 

+2.37 

-  0.6 

-14  47.5 

22     43 

-  9 

175 

+1.2430 

0.5652 

-0.1257 

+75 

+51 

y  Librae 

4.0 

2-43 

+  0.5 

14  28.2 

21 

3  40  7 

-  3 

52.8 

+0.2249 

0.5655 

0.1181 

+40 

-22 

B.  A.  C.5188 

6.6 

2.49 

0.6 

14  44.1 

7  12.8 

-  0 

28.0 

+0.0953 

0.5658 

0.1130 

+32 

-29 

7  Librae 

5-5 

2.49 

0.8 

15  22.0 

7  29  9 

-  0 

11.5 

+0.7263 

0.5658 

0.1 126 

+75 

+  7 

49  Librse 

56 

2.57 

1.5 

16  15.0 

14  47.6 

+  6 

51.2 

+0.8742 

0.5662 

0.1019 

+74 

+17 

^  Ophiuchi 

4.4 

+2.74 

+  4.0 

-16  24.2 

32 

4  32.6 

-  3 

52.3 

-0.2195 

0.5669 

-0.0806 

+11 

-48 

24  Scorpii 

5.2 

2.80 

4-4 

17  33-3 

9  11.3 

+  0 

36.8 

+0.6461 

0.5670 

0.0728 

+66 

+  3 

B.  A.  C.  5695 

6.2 

2.84 

5.8 

16  39.1 

15  39  8 

+  6 

52.0 

-0.7523 

0.5670 

0.0624 

-21 

-90 

B.  A.  C.  5771 

6.2 

2.90 

6.4 

17  28.8 

21     7.3 

-II 

51.8 

-0.1869 

0.5670 

0.0532 

+10 

-45 

B.  A.  C.  5839 

6.0 

2.95 

7-3 

17  39.3 

23 

2  20.0 

-  6 

49.9 

-0.2564 

0.5667 

0.0444 

+  5 

-5d 

B.  A.  C.  6060 

65 

+307 

+  9.7 

-18  47.0 

18  30.3 

+  8 

471 

+0.4596 

0.5655 

-0.0160 

+46 

-  8 

B.  A.  C.  6201 

7-3 

3.11 

II-3 

18  39-2 

24 

4  49.2 

-  5 

15.1 

+0.2415 

0.5640 

+0.0011 

+29 

-20 

Y  Sagittarii 

Var. 

312 

11.4 

18  54.0 

6     1.4 

-  4 

5.4 

+0.5102 

0.5639 

0.0032 

+48 

-  5 

B.  A.  C.  6267 

6.7 

3.11 

12.1 

17  513 

9     15 

-  I 

11.4 

-0.6001 

0.5634 

0.0083 

-18 

-79 

B.  A.  C.  6287 

6.0 

3.14 

12.1 

18  47.2 

10     1.9 

-  0 

131 

+0.4144 

0.5632 

O.OIOO 

+41 

-II 

B.  A  C.  6294 

52 

+3.13 

+12.2 

-18  27.9 

10  36.3 

+  0 

20.1 

+0.0737 

0.5631 

+0.0109 

+20 

-30 

p'  Sagittarii 

3.9 

316 

15.4 

18     1.4 

26 

9  43-8 

-  I 

18.9 

+0.2936 

0.5576 

0.0490 

+37 

-17 

p"  Sagittarii 

6.1 

3.17 

153 

18  28.9 

9  47-8 

-  I 

15.0 

+0.7959 

0.5576 

0.0491 

+72 

+12 

B.  A.  C.  6658 

7.0 

317 

157 

18  330 

12  42.7 

+  I 

341 

+1.0193 

0.5568 

0.0536 

+71 

+29 

B.  A.  C.  6710 

6.0 

3.17 

16.2 

18  26.4 

16  54.7 

+  5 

379 

+1.1405 

0.5558 

0.0601 

+72 

+40 

e^  Sagittarii 

5.6 

+314 

+16.5 

-16  30.6 

18  39.8 

+  7 

19.5 

-0.8594 

0.5549 

+0.0627 

-28 

-90 

^  Sagittarii 

50 

3.14 

16.7 

16  20.7 

19  306 

+  8 

8.6 

-0.9848 

0.5546 

0.0640 

-36 

-90 

g  Sagittarii 

50 

312 

174 

15  44  5 

26 

2  49.0 

-  8 

47-3 

-11395 

0.5523 

0.0748 

-49 

-90 

B.  A.  C.  6992 

6.2 

3.10 

18.3 

15     5.0 

13  44-3 

+  I 

47.0 

-0.9625 

0.5485 

0.0900 

-32 

-90 

/?  Capricorni 

3-4 

3.09 

18.4 

15     4-8 

13  512 

+  I 

53.6 

-0.9563 

0.5484 

0.0902 

-32 

-90 

Lalande  39247 

7-4 

+3.09 

+18.6 

-15  17-3 

16  17.6 

+  4 

154 

-0-5039 

0.5482 

+0.0934 

-  3 

-m 

r»  Capricorni 

7.0 

3.08 

19.0 

15  28.5 

21  45.6 

+  9 

33.0 

+0.2308 

0.5456 

0.1004 

+39 

-21 

r«  Capricorni 

5-3 

307 

19. 1 

15  17.2 

22  42.0 

+10 

27.6 

+0.1 190 

0.5452 

0  IOI6 

+32 

-27 

W.  B.xx,  1293 

6.0 

303 

19.7 

14  509 

27 

8  14.2 

-  4 

18.0 

+0.6623 

0.5418 

0.II3I 

+72 

+  3 

8  Aquarii 

6.8 

302 

19.7 

13  25.8 

8  514 

-  3 

42.0 

-0.8315 

0.5415 

0.1 138 

-20 

-90 

9  Aquarii 

7.0 

+302 

+19.7 

-13  54.0 

9  27.2 

-  3 

71 

-0-2445 

0.5414 

+0.1 147 

+14 

-49 

18  Aquarii 

5.4 

2.97 

20.2 

13  171 

20  56.5 

+  8 

0.8 

+0.4637 

0.5376 

0.1268 

+57 

-  8 

W.  B.  xxi,  749 

6.3 

2.92 

20.2 

II     0.2 

28 

4  40.8 

-  8 

29.1 

-1.0479 

0.5344 

0.1343 

-33 

-90 

X  Capricorni 

5-4 

2.90 

20.4 

II  48.2 

8  15.6 

-  5 

0.7 

+0,3234 

0.5332 

0.1375 

+48 

-16 

B.  A.  C.  7620 

6.5 

2.88 

20.3 

10  45.5 

II  52.7 

-  I 

30.1 

-0.3301 

0.5320 

0.1406 

+12 

-55 

B.  A.  C.  7697 

6.8 

+2.84 

+20.4 

-10  54.6 

18  54.7 

+  5 

19.3 

+a8466 

0.5297 

+0.1462 

* 

+79 

+14 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

* 

JULY.                                                                                    1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

s. 

Aa 

Aa 

0 

s 

tt 

0           r 

d    h      m 

h      m 

0 

B.  A.  C.  7774 

6.2 

+2.81 

+20.3 

-  9  30.8 

28  23  52.7 

+10     8.4 

+0.0344 

0.5282 

+0.1498 

+33 

-32 

p  Aquarii 

5-4 

2.80 

20.1 

8  17.9 

as    I  36.5 

+11   49.3 

-1.0526 

0.5277 

0.15 10 

-31 

-90; 

67  Aquarii 

6.2 

2.72 

19.8 

7  27.6 

13  38.4 

-  0  29.9 

-o.n86 

0.5247 

0.1586 

+26 

-41' 

B.  A.  C.  7986 

5.8 

2.69 

19.2 

5  29.7 

19  56.2 

+  5  370 

-1.2924 

0.5233 

0.1617 

-57 

-901 

B.  A.  C.  7993 

6.6 

2.68 

19. 1 

5  19.1 

21     3.0 

+  6  41.8 

-1.3076 

0.5229 

0.1623 

-60 

-90 

B.  A.  C.  8017 

6.1 

+2.66 

+19. 1 

-  5  13-4 

23  17  3 

+  8  52.2 

-1.0490 

0.5225 

+0.1632 

-29 

-90; 

B.  A.  C.  8094 

5.6 

2.62 

18.5 

4    09 

30    6  44.0 

-  7  540 

-1. 1629 

0.5212 

0.1663 

-39  1  -90 . 

20  Piscium 

5-7 

2.50 

17-5 

3  17.4 

23  57  9 

+  8  50.4 

+0.9428 

0.5193 

0.1709 

+87  '  +20 

W.B.xxiii,io69 

6.9 

2.47 

16.4 

-  0  48.6 

31     6  17.3 

-  9     1.0 

-0.7232 

0.5190 

0.1718 

-  6-90 

B.  A.  C.  57 

7.0 

2.37 

15.2 

+  I     9-5 

15  53-6 

+  0  18.9 

-1.2486 

0.5192 

0.1724 

-47  1  -89 

44  Piscium 

5.8 

+2.38 

+14.8 

+  I  24.7 

19  570 

+  4  154 

-0.8286 

0.5194 

+0.1724 

-12   -89 1 

1 

AUGUST. 

B.  A.  C.  167 

7-5 

+2.31 

+139 

+  2  36.1 

1    3  147 

+11  20.5 

-0.8868 

0.5204 

+0.17 18 

-16 

-^h 

■ 

B.  A.  C.  237 

6.7 

+2.28 

+131 

+  2  52.1 

9  412 

-  6  24.1 

-0.0759 

0.5210 

+0.1709 

+30 

-38' 

B.  A.  C.  243 

7.3 

2.28 

12.8 

3  34-2 

10  45-3 

-  5  21.8 

-0.6670 

0.5212 

0.1707 

-  3 

-83 

77  Piscium 

6.1 

2.24 

11.9 

4  24.0 

17  19.5 

+  I     1.0 

-0.4651 

0.5224 

0.169^1 

+  9 

-^3 

e  Piscium 

57 

2.23 

II-5 

5     8.7 

18  40.5 

+  2  19.6 

-1.0564 

0.5227 

0.1688 

-29 

-85 

96  Piscium 

6.6 

2.x6 

9-9 

6  48.1 

a   5  26.4 

-II  13.4 

-1.0740 

0.5255 

0.165 1 

-30 

-83 

(JL  Piscium 

5-2 

+2.15 

+10.2 

+  5  39.1 

6     I.I 

-10  39.7 

+0.2819 

0.5256 

+0.1649 

+51 

-17 

64  Ceti 

5-7 

1.98 

7.0 

8     7.4 

3     3     3.2 

+  9  447 

+0.9380 

0.5333 

0.1537 

+90 '  +22 

65  Ceti 

4-5 

1.97 

6.9 

8  23.9 

3  52  3 

+10  32.4 

+0.7632 

0.5336 

0.1532 

+90  1  +11 

f  Arietis 

5-4 

1.95 

5.5 

10  10.6 

9  45-4 

-  7  45-3 

-0.2798 

0.5363 

0.1490 

+19   -47 

B.  A.  C.  755 

7.0 

1.94 

5-5 

10    8.1 

10  43.3 

-  6  49.1 

-0.0903 

0.5368 

0.1483 

+29 ,  -36 

25  Arietis 

7-3 

+1.92 

+  5-4 

+  9  46.4 

II     34 

-  6  29.7 

+0.3509 

0.5369 

+0.1480 

1 

+56   -II 

38  Arietis 

5-2 

1.88 

3-7 

12     2.6 

19  39  2 

+  I  50.1 

-0.8588 

0.5412 

0.1410 

-15   -78 

W.  B.  ii,  1033 

59 

1.78 

2.2 

12  49.1 

4    6     0.2 

+11  51-3 

-0.2793 

0.5469 

0.1313 

+19   -45 

B.  A.  C.  987 

6.3 

1.77 

+  2.1 

12  41. 1 

8  22.6 

-  9  508 

+0.1729 

0.5483 

0.1289 

+44  1  -19 , 

W.B.(2)iv,  59 

6.4 

151 

-  2.9 

17     1.8 

5  12  30.9 

-  6  387 

-1.2738 

0.5658 

0.0941 

^60 1  -73 

48  Tauri 

6.4 

+1.45 

-  2.6 

+15    9-6 

13  596 

-  5  131 

+0.8324 

0.5667 

+0.0919 

+90  1  +23 

y  Tauri 

3.9 

1-45 

2.8 

15  23.7 

15  467 

-  3  29.8 

+0.7458 

0.5679 

0.0893 

+901  +18 

55  Tauri 

7.3 

1.46 

31 

16  17.4 

15  49.2 

-  3  27.3 

-0.1911 

0.5679 

0.0892 

+23 !  -35 

ri' Tauri 

4.0 

1.46 

3.5 

17  19.0 

17     8.5 

-  2  10.8 

-1.1521 

0.5687 

0.0873 

-41    -73 

63  Tauri 

5-6 

1-44 

3  3 

16  33-1 

17  22.1 

-  I  57  6 

-0.3297 

0.5689 

0.0869 

+16   -431 

r^»  Tauri 

4-7 

+1.45 

-  3.6 

+17  132 

17  39-4 

-  I  41.0 

-1.0063 

0.5691 

+0.0865 

-29   -731 

70  Tauri 

6.3 

1.42 

32 

•  15  43-3 

18  21.3 

-  I    0.6 

+0.6277 

0.5696 

0.0854 

+81  \  +12 

71  Tauri 

6.0 

1.41 

31 

15  24.0 

18  40.8 

-  0  41  7 

+0.9925 

0.5698 

0.0849 

+90+35 

75  Tauri 

5-3 

1.41 

3-4 

16    8.7 

19  357 

+  0  II. 2 

+0.2883 

0.5703 

0.0835 

+52 

-  7 

G^  Tauri 

39 

1.41 

33 

15  44-9 

19  39-4 

-»■  0  14.9 

+0.7084 

0.5704 

0.0834 

+90 

+16 

1 

<^  Tauri 

3.6 

-fi.40 

-  3.3 

+15  39-5 

19  417 

+  0  17.1 

+0.8065 

0.5704 

+0.0834 

+90 

+231 

80  Tauri 

5.6 

1.39 

3  3 

15  25.7 

20  21. 1 

+  0  55.1 

+1.1018   0.5708 

0.0823 

+90   +45 

B.  A.  C.  1391 

50 

1.40 

3.5 

15  591 

20  31.6 

+  I     5.2 

+0.5326 

0.5709 

0.0821 

471  i  +  6 

81  Tauri 

5-5 

139 

3-5 

15  28.9 

20  34  4 

+  1     7-9 

+1.0621 

0.5710 

0.0820 

+90  1  +41 

B.  A.  C.  1394 

7-5 

1-39 

3.5 

15  56.4 

20  37.4 

+  I  10.8 

+0.5868 

0.5710 

0.0819 

+76   +10 

85  Tauri 

65 

+1-39 

-  3.5 

+15  38.7 

21     6.3 

+  I  387 

+0-9354 

0.5713 

+0.0812 

+90   +31 

B.  A.  C.  1406 

7.5 

1.38 

37 

16    7.2 

21  52.7 

+  2  23.4 

+0.4998 

0.5718 

0.0800 

+68;+  5 

a  Tauri 

I.O 

1.38 

39 

16  18.9 

22  52.4 

+  3  21. 1 

+0.3737 

0.5724 

0.0784 

+58   -  2 

89  Tauri 

6.5 

1.36 

3.9 

15  50.7 

23  51  3 

+  4  17-8 

+0.9465 

0.5731 

0.0769 

+90    +33 

<7«  Tauri 

4.8 

135 

3.8 

15  43-6 

6    0  20.8 

+  4  46.3 

+ 1. 1023 

0.5734 

0.0761 

+90  +45 

B.  A.  C.  1526 

5.8 

+1.30 

-  51 

+17     0.1 

8     9.1 

-II  42.2 

+0.3141 

0.5783 

+0.0632 

+54 

-  4. 

104  Tauri 

5.1 

1.28 

5-9 

18  30.9 

12  24.1 

-  7  36.4 

-1.0027   0.5809 

0.0559 

-27 ,  -71 

III  Tauri 

5.2 

1.17 

6.2 

17  17.6 

19  35  9 

-  0  40.5 

+0.6178   0.5852 

0.0430 

+81 ;  +15 

115  Tauri 

54 

1.15 

6.5 

17  52.7 

20  45.0 

+  0  26.0 

+0.0614 '  05859 

0.0408 

+38 

-15 

117  Tauri 

6.3 

I.I4 

6.4 

17     9-4 

21     7.2 

+  0  47-4 

+0.8199   0.5861 

0.0402 

+90 

+28 

W.B.(2)v,6o6 

7.0 

+1.14 

6.7 

+18  17.2 

21  38.5 

+  I  17.6 

-0.3223   0.5864 

1 

+0.0392 

+16  \  -38 

000ULTATI0N8,  1904. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

The  Star's 

At  Conjunction  in  R.  A. 

Limitini 
Parallels. 

Red'ns  from 

Name. 

Mm 

19CHA 

Apparant 
Declination. 

WaaUngton 
Mean  Time. 

Hour  Angle, 
// 

Y 

x' 

y 

N.     S. 

1 

Am 

Aa 

■ 

It 

0        • 

d     h     m 

h     m 

e 

. 

119  Tauri 

4.6 

+  I.I3 

-^9 

+18  313 

6  22  50.6 

+  2  27.0 

-0.5183   0.5871 

40.0370 

+  5   -52 

120  Taori 

53 

X.X2 

6.9 

18  28.2 

23  23.6 

+  2  58.8 

-0-4457   05873 

0.0359 

4  8:-46 

X22  Tauri 

5-4 

109 

6.7 

16  58.8 

T    0  53.2 

+  4  25.0 

41.1387 

0.5881 

0.0331 

+90 1+53 

B  A.  C.  1796 

7.5 

1.08 

7.4 

18  56.3 

3     59 

4  6  32.8 

-0.8047 

0.5893 

0.0289 

-13. -71 

127  Tauri 

6.3 

1.08 

73 

18  55.9 

3  x6.2 

4  6  42.6 

-0.7928 

0.5897 

0.0286 

-12 

-71 

130  Tauri 

55 

+  1.05 

-7.2 

+17  41.5 

5  10.0 

4  8  32.1 

40.5297 

0.5904 

40.0249 

472 

412 

71  Orion  is 

5.1 

0.93 

8.5 

19   II.2 

16  20.6 

-  4  42  7 

-0.8405 

0.5958 

40.0028 

-15 

-71 

W.B.(2).vi,  286 

6.5 

0.90 

8x 

17  21.6 

18     3.8 

-  3     3  5 

41.0x82 

0.5966 

-0.0006 

490 

446 

20  Geminorum 

6.3 

0.85 

8.5 

17   50.7 

23  23.9 

4  2      4.3 

40.4919 

0.5987 

0.01x5 

468 

4X1 

21  Geminorum 

6.5 

0.85 

8.5 

17  5X.O 

23  24.2 

4   2      4.6 

'K>.4869 

0.5987 

0.0XX5 

467 

4XX 

22  Geminorum 

7.2 

+0.85 

-8.9 

+19  301 

8    0  19. 1 

+   2   57.3 

-i.X96o|  0.5991 

-0.0x34 

-48 

-71 

26  Geminorum 

51 

0.81 

8.7 

17  44  2 

3  27.0 

+  5  57.9 

40.5362   0.6002 

0.0x99 

472 

+  13 

W.B.(2).vi.i63o 

6.2 

0.74 

91 

17  53.4 

XI  252 

-ID    22.7 

+0.1568   06026 

0.0364 

+43 

-10 

X  Geminorum 

3.6 

0.68 

91 

16  42.7 

17  38.8 

-  4  23.8 

41.0704   0.6040 

0.0493 

490 

446 

B.  A.  C.  2432 

7.0 

0.67 

9.4 

18  27.3 

19  35.3 

-  2  31  9 

-0.7757 . 0.6043 

1 

0.0532 

-XI 

-72 

W.B.(2).vii.685 

5.6 

^.64 

-9.3 

+17  17  3 
NEW 

23     2.7 
MOON, 

4   0   47.3 

40.X954 

0.6050 

-0.0604 

446 

-XO 

82  Leonia 

6.9 

0.65 

6.0 

3  49-7 

\%  21     1.7 

-   4    52.6 

+0-4555 

0.5871 

0.1890 

463 

-9 

83  Leonia 

6.1 

0.62 

59 

3  32.1 

21  31.0 

-  4  24.4 

40.6523 

0.5869 

0.189X 

+81 

+   2 

r  Leonis 

5.1 

0.66 

6.0 

3  23.0 

21    58.8 

-  3  57  7 

40.7x38 

0.5868 

0.1893 

490I4  6  1 

W.  B.  xi.  349 

51 

40.66 

-6.0 

+  3  21.5 

21    59.2 

-  3  57-3 

40.7377 

0.5868 

-0x893 

+90 

+  7 

89  Leonia 

6.2 

0.67 

5.8 

3  35  5 

18    0  41. X 

-  I  21.5 

-0.0049 

0.5859 

0.1903 

+34 

-34' 

^  Virginia 

37 

0.77 

5-5 

+  2  18.3 

7  31.5 

4  5  13.8 

-0.0428 

0.5837 

0.1919 

432 

-36 

13  Virginia 

6.3 

0.86 

4.8 

-  0  15.3 

X9  27.0 

-  7  16.8 

40.1960 

0.5803 

0.1923 

446 

-23 

n  Virginia 

41 

0.86 

4.7 

0    8.x 

X9  58.8 

-  6  46.1 

-0.0252 

0.5802 

0.1923 

+33 

-35: 

1 

y  Virginia  (ifKan) 

2.8 

+0.93 

-39 

-  0  55.4 

14    5  20.1 

4  2  15.0 

-X.0342 

0.5778 

-0x903 

-27   -90 

38  Virginia 

6.2 

1.02 

3.9 

3    2.0 

xo  17.3 

4  7     1.5 

40.1298 

0.5766 

0.1885 

+41  1  -27 

i  Virginia 

5.9 

1.06 

39 

3  17.7 

13     46 

4  9  42.9 

-0.1319 

0.5761 

0.1874 

426   -42 

46  Virginia 

6.1 

1.06 

35 

2  51.2 

13  29.0 

4IO      6.3 

-0.6502 

0.5760 

0.1872 

-  2  .  -81 

48  Virginia 

6.6 

1.08 

34 

3     8.9 

14  550 

4X1    29.3 

-0.6245 

0.5757 

0.1865 

-  X   -78 

51  Virginia 

4-4 

+  I.I3 

-3-7 

-  5     17 

17  31.8 

-  9  59  5 

+0.7731 

0.5752 

-0.1852 

+85    +  9 

66  Virginia 

5.8 

1.20 

2.8 

4  398 

23  52.4 

-  3  52.5 

-0.7554 

0.5738 

0.1813 

-9-90 

/» Virginia 

6.1 

1.25 

2.9 

5  58.5 

16     2  25.9 

-  X  24.4 

40. 1022  i  0.5736 

0.1796 

439   -28 

/■  Virginia 

49 

1.25 

2.8 

5  45.7 

3     6.7 

-  0  45.x 

-0.2359 !  0.5735 

0.1792 

♦20   -48 

77  Virginia 

7.0 

1.27 

31 

7    7.8 

3  43  8 

-  0    9.3 

+X.0333 

0.5734 

0.1787 

483   +27 

81  Virginia 

7.0 

+1.30 

-30 

-  7  23.0 

5  32.9 

+  I  35  9 

40.9651 

0.5731 

-0.1774 

483   +22 

B.  A.  C.  4647 

6.4 

1.40 

2.1 

7  35.2 

13     97 

4  8  56.6 

-0.1548 

0.5720 

0.17x2 

+24  1  -43 

94  Virginia 

6.8 

1.46 

1.8 

8  26.1 

18    6.7 

-10  x6.8 

-0.1322 

0.57x4 

0.1667 

+24  ,  -42 

95  Virginia 

5-7 

X.48 

2.2 

8  51.4 

18  17.9 

-xo    6.1 

40.2651 

0.57x4 

0.1665 

+47   -19 

96  Virginia 

6.5 

1.50 

2.1 

9  52.8 

19  17  5 

-9    8.5 

41.1418 

0.5713 

0.1655 

480   +37 

1 

K  Virginia 

4.3 

+  1.52 

-1.7 

-  9  49-7 

20  59.8 

-  7  298 

40.8080 

0.57IX 

-0.1639 

480 

412 

B.  A.  C.  4828 

6.0 

1.64 

-0.9 

XI  x6.6 

le   7  37.4 

4  2  45.4 

+1.2450 

0.5701 

0x525 

+79 

+49 

f « Libra 

59 

1.77 

0.0 

XI  30.4 

15  15.3 

4IO      7.2 

-0.2834 

0.5695 

0.1434 

414 

-51 

^  Librae 

5-8 

X.78 

+0.4 

II     1.3 

x6  18.7 

411       8.4 

-0.9332 

0.5694 

0.142 1 

-25 

-90 

17  Librae 

7.2 

1.78 

0.5 

10  46.2 

16  58.7 

4X1    47.0 

-1.2887 

0.5694 

0.1413 

-«2 

-90 

y  Librae 

4.0 

+2.06 

+1.6 

-X4  28.2 

17    9  24.4 

+  3  38.3 

40.3926 

0.5684 

-0.X19X 

450 

-12 

1 

B.  A.  C.  5188 

6.6 

2.X2 

17 

14  44.1 

12  54.1 

4   7      0.7 

40.2628 

0.5683 

0.1x40 

442 

-19' 

n  Librae 

5-5 

2.11 

X.8 

15  22.0 

13  III 

4  7    17.2 

40.8888 

0.5682 

0.1136 

+75   +18  1 

48  Librae 

4.8 

2.17 

3  3 

14     0.1 

19  27.8 

-XO  39.2 

-1.22x2 

0.5679 

0.X042 

-55 

-90 

49  Librae 

5.6 

2.20 

2-4 

16  15.0 

20  24.6 

-  9  44-5 

4  X. 03  30 

a5678 

0.X028 

+74 

+29 

^  Ophiuchi 

4.4 

♦2.39 

+4.7 

-x6  24.2 

18  xo    4  7 

4  3  27.2 

-0.0630 

0.567X 

-0.0813 

420 

-38 

24  Scorpii 

5-2 

1      246 

5.0 

17  33  3 

M  42.5 

+  7  55  3 

+0.7959 

0.5667 

0.0738 

+72     4X2 

B  A.  C.  5695 

6.2 

2.52 

6.3 

16  39.1 

21   10.4 

-  9  50.1 

-0.6027 

0.5662 

0.063  X 

-12     -78 

B.  A.  C.  5771 

6.2 

2.60 

6.9 

17  28.8 

19    2  37.8 

-  4  34  0 

-0.0434 

0.5658 

0.0540 

+19  -37 

B.  A.  C.  5839 

6.0 

2.65 

7.6 

17  39.2 

7  51.0 

4  0  28.5 

-0.1x73 

0.5652 

0.0452 

413   -41 

B.  AC.  6060 

6.5 

42.83 

+9.7 

-18  47.0 

80    0    4.7 

-  7  51.2 

40.5832 

1 

0.5630 

-0.0176 

+56   -  X 

30 
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OCCULTATIONS,  1904. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Trb  Star's 

At  Comjunction  in  R.  A. 

Limiting 
Parallels. 

i 

Red'ns  from 

Name. 

Mag. 

1904-0. 

Apparent 
Dechnadon. 

Washinston 
Mean  Time. 

Honr  Angle, 
If 

Y 

x' 

y 

N. 

S. 

« 

Aa 

Aa 

8 

m 

e          • 

d     h     m 

h     m 

e 

B.  A.  C.  6086 

6.1 

+2.83 

+  10.6 

-17       9.0 

ao   2  35.3 

-  5  25.7 

-1.2109 

0.5626 

-0.0133 

-63 

-90 

B.  A.  C.  6201 

73 

2.93 

II.3 

18    39.2 

10  27.3 

+  2  10.3 

40.3549 

0.561 1 

0.0000 

+36 

-14 

Y  Sagittarii 

Var. 

2.93 

II.4 

18    54.0 

II  40.0 

4  3  20.5 

40.6225 

0.5610 

40.0020 

+58 

+   2 

B.  A.  C.  6267 

6.7 

2.93 

12.1 

17    51.3 

14  413 

4  6  15.7 

-0.4920 

0.5604 

0.0071 

-12 

-68 

B.  A.  C.  6287 

6.0 

2.96 

12.1 

18    47.2 

15  42.2 

4  7  14.6 

40.5225 

0.5602 

40.0088 

450 

-  4 

B.  A.  C.  6294 

52 

+  2.95 

+12.2 

-18    27.9 

16  16.9 

4  7  48.1 

40.1808 

0.5602 

40.0098 

428 

-24 

p'  Sagittarii 

3-9 

309 

15.2 

18       1.4 

»1  15  35  3 

4  6  20.1 

40.3752 

05544 

0.0475 

442 

-13 

f^  Sagittarii 

6.1 

3.10 

15-3 

18    28.9 

15  39  3 

4  6  24.0 

40.8782 

0.5544 

0.0476 

472 

4l8 

B.  A.  C.  6658 

7.0 

3." 

157 

18    33.0 

18  35.6 

+  9  14-5 

41.0989 

0.5536 

0.0521 

471 

^36 

B.  A.  C.  6710 

6.0 

313 

16. 1 

18    26.4 

22  49.6 

-10  397 

+1.2154 

0.5525 

0.0585 

472 

+50 

e*  Sagittarii 

5.6 

•^3.II 

+16.7 

-16    30.6 

a«    0  357 

-  8  57  2 

-0.7910 

0.5519 

40.0612 

-24  '  -90 

^  Sagittarii 

50 

311 

16.9 

16    20.7 

I  27.0 

-  8     7.6 

-0.9184 

0.5517 

0.0625 

-32    -90 

g  Sagittarii 

50 

3  12 

17.7 

15    44.5 

848.7 

-  I     0.2 

-1.0818 

0.5495 

0.0732 

-44    -90 

B.  A.  C.  6992 

6.2 

315 

18.7 

15     5.0 

19  49.0 

4   9   39.2 

-0.9184 

0.5462 

0.0884 

-28    -90 

/?  Capricomi 

3-4 

315 

18.9 

15    4-8 

19  55-9 

+  9  45  8 

-0.91 17 

0.5461 

0.0885 

-27    -90 

Lalande  39247 

7-4 

+3  16 

+19.1 

-15  173 

22  23.3 

-II  51.4 

-0.4612 

0.5454 

40.0918 

-  I    -65 

T*  Capricomi 

7.0 

317 

19.4 

15  28.5 

»«    3  53.3 

-  6  319 

40.2684 

0.5436 

0.0988 

441    -18 

T«  Capricomi 

5-3 

317 

19.6 

15  17.2 

4  50.1 

-  5  369 

+ai552 

0.5434 

0.1000 

+34    -25 

W.  B.  XX,  1293 

6.0 

318 

20.3 

14  50.9 

14  25.6 

4  3  40.8 

40.6880 

0.5402 

0.1H5 

+74   +  5 

8  Aquarii 

6.8 

317 

20.5 

13  25.8 

15     2.9 

4  4  16.9 

-0.8  lOI 

0.5401 

0.1 122 

-19 

-90 

9  Aquarii 

7.0 

+317 

+20.5 

-13  54.0 

15  38.9 

4  4   51.8 

-0.2225 

0.5399 

40.1129 

+15 

-47 

18  Aquarii 

5-4 

317 

21.2 

13  171 

S4    3  11.2 

-  7  571 

40.4732 

0.5363 

0.1254 

458 

-  8 

W  B.  xxi,  749 

6.3 

315 

21.7 

II     0.2 

10  56.9 

-  0  25.5 

-1.05 12 

05340 

0.1329 

-34 

-90. 

A  Capricomi 

5-4 

315 

21.7 

II  48.2 

14  32.3 

+  3     3-5 

+0.3187 

0.5330 

0.1362 

448 

-16 

B.  A.  C.  7620 

6.5 

315 

21.9 

10  45.5 

18     9.7 

+  6  34.4 

-0.3409 

0.5319 

0.1394 

411 

-55 

B.  A.  C.  7697 

6.8 

+3.14 

+22.0 

-10  54.5 

%S     I   12.4 

-10  35.5 

40.8299 

0.5300 

40.1451 

+79 

+13 

B.  A.  C.  7774 

6.2 

3.13 

22.1 

9  308 

6  10.6 

-  5  46.2 

40.0105 

0.5288 

0.1489 

+32 

-33 

p  Aquarii 

5-4 

3.12 

22.1 

8  17.8 

7  54-3 

-  4    5  5 

-1.0804 

0.5283 

0.1501 

-34 

-90 

67  Aquarii 

6.2 

310 

22.0 

7  27.6 

19  56.2 

+  7  35-3 

^.1583 

0.5256 

0.1577 

+24 

-43 

/  Aquarii 

3.8 

308 

21.9 

8     5.1 

26    0  51.7 

-II  37.8 

41.3201 

0.5247 

O.Z604 

482 

+63 

B.  A.  C.  8017 

6.1 

+3.08 

+21.7 

-  5  134 

5  34  6 

-  7     30 

-1.0995 

0.5238 

40.1627 

-33 

-90 

B.  A.  C.  8094 

5.6 

3.06 

21.4 

4    0.8 

13     0.6 

4  0  10.2 

-1.2220 

0.5227 

0.1658 

-45 

-90 

20  Piscium 

5.7 

3.00 

20.5 

3  173 

27    6  13.0 

-  7    71 

+0.8715 

0.5210 

0.1706 

487 

^15 

W.B.xxiii,io69 

6.9 

3.00 

19.8 

-  0  47-5 

12  31.8 

-  0  59.0 

-0.8031 

0.5207 

0.1716 

-11 

-90; 

B.  A.  C.  57 

7.0 

298 

18.9 

+  I     9.6 

22     77 

4.  8  20.5 

-1-3377 

0.5207 

0.1722 

-68 

-89 

44  Piscium 

5.8 

+2.95 

+18.5 

+  I  24.8 

28     2  II. I 

-"  43  I 

-0.9195 

0.5208 

40.1721 

-19 

-89 

B.  A.  C.  167 

7-5 

2.97 

17.8 

2  36.2 

9  28.9 

-  4  37.8 

-0.9834 

0.5212 

O.I715 

-23 

-87 

B  A.C.  237 

6.7 

2.90 

16.9 

2  52.1 

15  55-9 

4  I  38.0 

-0.1740 

0.5218 

0.1706 

424  1-44-1 

B.  A.  C.  243 

7.5 

2.91 

16.7 

3  34-2 

17    0.1 

4  2  40.4 

-0.7679   0.5220 

0.1704 

-  9 

-861 

77  Piscium 

6.1 

2.88 

15.8 

4  24.1 

23  35-4 

+  9    4-3 

-0.5689   0.5229 

0.1688 

+  3 

-72 

e  Piscium 

5-7 

+2.88 

415.5 

+  5     8.8 

29    0  56.7 

+10  23.3 

-1. 1630 

0.5231 

40.1684 

-38 

-85 

96  Piscium 

6.6 

2.84 

139 

6  48.1 

II  45.4 

-  3     6.9 

-1. 1 864 

0.5249 

0.1646 

-41 

-83' 

fi  Piscium 

52 

2.83 

14.2 

5  39  2 

12  20.2 

-  2  330 

40.1757 

0.5253 

0.1644 

+44 

-231 

64  Ceti 

57 

2.72 

Z0.9 

8     7.4 

80    9  33.0 

-  5  57-8 

40.8318 

0.5314 

0.1529 

490 

+151 

65  Ceti 

4-5 

2.71 

10.8 

8  24.0 

lo  22.7 

-  5     98 

40.6556 

0.5316 

0.1523 

482 

+  5! 

^  Arietis 

54 

+2.70 

+  9-5 

+10  10.7 

z6  20.0 

4  0  36.8 

-0.3958 

0.5337 

40.1481 

+13 

-55 

B.  A.  C.  755 

7.0 

2.69 

9-4 

ID    8.2 

17  18.7 

+  I  337 

-0.2048 

0.5341 

0.1473 

+23    -43 

25  Arietis 

7.3 

2.67 

9  3 

9  46.5 

17  39  0 

+  I  53.4 

+0.2397 

05342 

O.I47I 

448-18 

38  Arietis 

5-2 

2.66 

7.6 

12     2.6 

81    2  22.3 

4IO   20.7 

-0.9806 

0.5377 

0.1400 

-24 

-78  ■ 

W.  B.  ii,  1033 

5.9 

2.56 

5-8 

12  49.1 

12  54.0 

-  3  27.3 

-0.3957 

0.5422 

0.1302 

412 

-53 

B.  A.  C.  987 

6.3 

+2.55 

+  57 

412    4I.Z 

15  19.0 

-  I     6.8 

40.0609 

0.5435 

40.1278 

+38 

-25 

W.  B.  iii,  275 

6.2 

-1-2.48 

+  4.8 

412    17.4 

21  29.7 

4  4  52.2 

41.2548 

0.5465 

40.I2I2 

4^ 

458 

1 
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ELEMENTiJ  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

P 

SEPTEMBER 

•                                                                                                                                                                      1 

Tm  Stak*s 

At  Conjunction  im  R.  A. 

Limiting 
Parallels. 

Re<l*nB  from 

1 

Name. 

Mac. 

X904A 

Apparent 
Declination 

Waahlncton 
Maan  Ttoie. 

Hour  Angle, 
// 

r 

X* 

/ 

N. 

S. 

e 

Aa 

A3 

■ 

*• 

• 

d     h     m 

h      m 

e 

48  Tauri 

6.4 

4-2.28 

+  0.3 

4-X5    9.7 

1  2X  37.6 

+  4  12.5 

40.7364 

0.599X 

+0.0909 

+90 

+x8 

y  Tauri 

3.9 

2.26 

-  o.x 

15  23.8 

23  27.7 

+  5  58.9 

+0.6497 

0.560X 

0.0883 

+84 

+12 

55  Tauri 

7.3 

2.28 

0.4 

16  17.5 

23  30- 1 

4  6      1.2 

-0.2996 

0.560X 

0.0882 

+X7 

-4X 

a«  Tauri 

4.0 

2.28 

0.9 

17  190 

S    0  51.7 

4-  7  ao.i 

-1. 2721 

0.5609 

0.0863 

-«x 

-73 

63  Tauri 

5.6 

2.26 

0.7 

x6  33  2 

X     5.6 

+  7  33.6 

-0-4393 

0.56x0 

0.0860 

+  9-50 

1^  Tauri 

47 

42.27 

-  1.0 

+X7  X3.3 

I  23-4 

4  7  50.7 

-X.X245 

0.561 1 

+0.0855 

-38  -73 

70  Tauri 

6.3      2.23 

0.6 

15  43  3 

2     6.5 

+  8  32.3 

40.5310 

0.5615 

0.0845 

+71   +  6 

71  Tauri 

6.0      2.23 

05 

15  24  0 

2  26.5 

+  8  51.7 

4-0.9006 

0.5617 

0.0840 

+90 '  +29 

75  Tauri 

53 

2.22 

0.9 

x6    8.7 

3  23  0 

+  9  463 

4-O.X875 

0.5622 

0.0826 

+47  -13 

</«  Tauri 

3.9  >      2.22 

0.8 

15  44-9 

3  26.7 

+  9  49.9 

4-0.6x32 

0.5623 

0.0825 

+79;  +11 

^  Tauri 

3.6  1    42.22 

-  0.7 

■^15  395 

3  29.2 

+  9  52.3 

40.7x25 

0.5623 

+0.0825 

+90+17 

80  Tauri 

5.6  '       2.21 

0.7 

15  25.7 

4     96 

4-XO   3X.2 

4- X. 01 20 

0.5627 

0.08x5 

+90  +37 

B.  A.C.  139X 

5.0'      2.2X 

1.0 

15  591 

4  20.4 

4-XO  4X.7 

+0.4355 

0.5628 

0.08x2 

+63   +  X 

8x  Tauri 

55      2.20 

0.8 

X5  290 

4  23.3 

+XO  44.5 

+0.9724 

0.5628 

0.08x2 

+90   +34 

B.  A.  C.  1394 

7.5  '      2.2X 

0.9 

15  56.5 

4  26.3 

+XO  47.4 

40.4904 

0.5628 

0.08x0 

+67+4 

85  Tauri 

6.5      +2X9 

-  0.9 

+15  38.7 

4  56  1 

4-XX    X6.2 

40.8438 

0.563X 

+0.0803 

+90   +25 

B.  A.  C.  Z406 

7.5        2.20 

X.2 

16    7.2 

5  43-8 

-XX  57.8 

40.4029 

0.5636 

0.0790 

+60   -  I 

a  Tauri 

I.O 

2.X9 

1-5 

x6  X9.0 

6  45.2 

-xo  58.4 

+0.2755 

0.5641 

ao776 

45X    -  8 

89  Tauri 

6.5 

2.X7 

1-4 

15  50.5 

7  45  9 

-  9  59-8 

+0.8566 

0.5647 

0.0760 

+90   426 

©•  Tauri 

4.8        2.X6 

1-4 

«5  43.7 

8  16.  X 

-  9  30.6 

+1.0x44 

0.5649 

0.0753 

490   +38 

B.  A.  C.  1526 

5.8 '  +2.08 

-  30 

+X7    0.1 

x6  18.4 

-  I  451 

+0.2200 

0.5694 

+0.0626 

+48   -  9 

104  Tauri 

5. 1      2.08 

4.1 

18  30.9 

20  41.X 

4  2  28.4 

-X.X132 

0.57x6 

0x554 

-37   -71 

III  Tauri 

5.2      X.95 

46 

17  17.6 

8    4    6.3 

+  9  37.7 

+0.5336 

0.5756 

0.0427 

+71    +IX 

115  Tauri 

5  4       1-93 

5.0 

X7  52  7 

5  17.5 

•rXO  46.4 

-0.0294 

0.5762 

0.0406 

+32    -2X 

X17  Tauri 

6.3      1.92 

4.8 

17    95 

5  404 

4X1      8.4 

+0.7394 

0.5764 

0.0399 

+90    4.23 

\V.  B.  (2)  V,  606 

7.0    +1.93 

-  5.2 

■►xS  17.2 

6  12.8 

4-XX    39.7 

-0.4x84 

0,5767 

+0.0390 

+  10    -45 

119  Tauri 

4.6       X.91 

5.5 

18  31.3 

7  27.2 

-ix     8.6 

-0.6164 

0.5773 

0.0368 

-   X    -60 

120  Tauri 

5.3       X.90 

5-5 

18  28.2 

8     i.x 

-10  35.9   -0.5426 

0.5776 

0.0358 

+  3   -54 

122  Tauri 

5.4       186 

52 

x6  58.8 

9  33-5 

-  9    6.8 

41.0648 

0.5784 

0.0330 

+90   446 

B.  A.  C.  1796 

7.5       1.86 

6.2 

I?  563 

XX  50.5 

-  6  54.9 

-0.9044 

0.5795 

0.0289 

-20  -7x 

127  Tauri 

6.3  '  +1.86 

-  6.2 

4x8  55.9 

12     I.I 

-  6  44^ 

-0.8923 

0.5796 

40.0286 

-19-71 

130  Tauri 

5.5       X.81 

59 

17  41.5 

13  58.!, 

-  4  515 

+0.4497 

0.5803 

0.0250 

+64   4  8 

'  71  Orionis 

5.x       1.67 

7.8 

X9    XI.2 

4     X  30.2 

4  6  X4.7 

-0.9320 

0.5859 

+0.0034 

-22   -71 

W.  B.  (2)  vi,  286 

65       1.63 

7.3 

17  2X.7 

3  16.6 

+  7  571 

+0.9529 

0.5866 

0.0000 

+90  +40 

20  Geminoruro 

63       157 

8.0 

17  50.7 

8  46.7 

-10  45.1 

+0.4231 

0.5889 

-0,0105 

+62   +  8 

21  Geminoruro 

6.5  1  +X.57 

-  8.0 

+17  51 0 

8  46.9 

-10  44.9 

+0.4x90 

0.5888 

-0.0x08 

+62   4.  7 

26  Geminorum 

5.x       1.51 

8.4 

17  44.2 

X2    57.1 

-  6  44.0 

+0.4707 

0.5905 

0.0189 

+66  +XO 

W.B  (2)vi.i630 

6.2 '     X.40 

91 

17  53  4 

2X     93 

4  I     9.4 

+0.0920 

0.5932 

0.0351 

+40   -X4 

A  Geminorum 

36      X.3X 

9.1 

x6  42.7 

«     3  33  2 

+  7  18.7 

+X.021X 

0.5951 

0.0478 

+90  +41 

B.  A.  C.  2432 

7.0  ,     1.30 

9.7 

x8  27.3 

5  32.9 

+  9  13  8 

-0.8451 

0.5956 

0.0518 

-X5   -72 

'       W.B  (2)vii.685  1 

5.6    41.24 

-9-6 

4x7  X7.3 

9     57 

-XX    2X.6 

+0.1397 

0.59651  -0.0588 

+43   -13 

/  Geminorum 

5.2  '       I.2X 

99 

17  53  5 

12    XI.2 

-  8  23.3 

-0.659  X 

0.5971  1     0.0649 

-4   -68 

X  Cancri 

5  9       III 

97 

16    2.6 

19    16. 1 

-  X  34  8 

+0.6901 

0.5984 1    0.0786 

490    4l6 

B.  A.  C.  2649 

6.3        X.II 

9.9 

x6  46.5 

X9  52.4 

-  0  59.9 

-0.0910 

0.5985      0.0798 

429   -27 

3  Cancri 

6.0 

X.XO 

10. 1 

X7  34.2 

20  46.3 

-  0    8.1 

-0.9601 

0.5986      0.0815 

-24    -72 

5  Cancri 

6.4     4 1. 09 

-  99 

4x6  43.0 

21     43 

4-  0    9.2 

-0.1305 

0.5987    -0.0821 

427   -30 

29  Cancri 

5  9 '     0.97 

97 

14  31  6 

6    7  58.7 

4 10  38.1 

+1.0495 

0.5998 

0.1024 

490  438 

{'  Leunis 

5.2       0.75 

90 

4X1  43.4 

9  23.8 

411       3.9 

40.6566 

0.5970 

0.1445 

483   +  8 

NEIV 

MOOX. 

k  Virginia 

59 

40.86 

-  2.9 

"  3  177 

10  22  46.4 

-    2    47.3 

-0.0898 

0.5855 

-0.1900 

+28   -39 

46  Virginia 

6.1 

0.85 

2.6 

2   5X.2 

23  10.  X 

-   2   24.6 

-0.6009 

0.5854      o.x  896 

0-76 

48  Virginia 

6.6 

0.86 

2.6 

3    8.9 

11    0  33.6 

-    I      42 

-0.5744 

0.5852      O.X89X 

+  2-73 

51  Virginia 

44 

0.90 

2.6 

5     16 

3    57 

4.  X  22.3    40.8048  '  0.5849  j    0.1878 

+75   +" 

66  Virginia 

5-8 

0.94 

»'9 

4  398 

9  14.7 

4    7    X7.7      -0.7002     0.5840'      O.X842 

1 

-  6 

-88| 

A  Virginia 

6.x     40.97 

-  X.8 

-  5  58  5; 

"  43.4 

4-   9  4X.0!    4O.X462 

1 

0.5837    -O.X824 

i 

+42 

-26 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

The 

Star's 

At  Conjunction  zn  R.  A. 

Limiting 
Parallels. 

Red'nB  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washineton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Aa 

A< 

8 

M 

0        • 

d     h      m 

h     m 

0 

e 

/» Virginia 

4-9 

40.96 

-  1-7 

-  5  45.6 

11   12   22.8 

4IO  19.0 

-0.1863 

0.5836 

-0.1822 

423 

-45 

77  Virginia 

7.0 

0.99 

1.9 

7    7.8 

12  58.8 

+10  53-7 

41.0644 

0.5835 

0.1816 

483 

429 

8o  Virginia 

5.8 

0.98 

1.4 

4  54-5 

13  53.0 

+11  459 

-1.3067 

0.5834 

0.1809 

-60 

-90 

8 1  Virginia 

7.0 

1. 01 

1.8 

7  23  0 

14  44-5 

-II  24.6 

40.9975 

0.5833 

0.1802 

+83 

+24 

B.  A.  C.  4647 

64 

1.06 

0.9 

7  35  2 

22     6.5 

-  4  18.7 

-0.1034 

0.5824 

0.1740 

426 

-40 

94  Virginia 

6.8 

+  I.I2 

-  0.5 

-  8  26.0 

la   2  53.9 

4  0  18.3 

-0.0801 

0.5818 

-0.1694 

427 

-39 

95  Virginia 

5.7 

I.I4 

0.8 

8  51.3 

3     4-7 

+  0  28.6 

+0.31 13 

0.5818 

0.1692 

+50 

-18 

96  Virginia 

6.5 

I.16 

0.7 

9  52.8 

4     2.4 

4  I  24.3 

41.1746 

0.5817 

0.1683 

480 

440 

K  Virginia 

4-3 

I.I7 

-  0.4 

9  49-6 

5  41-4 

4  2  59.6 

40.8461 

0.5815 

0.1666 

480 

414 

B.  A.  C.  4828 

6.0 

1.25 

4  0.5 

II  53.8 

15  58.1 

-II     6.1 

41.2785 

0.5803 

0.1551 

478 

+55 

^«  Librae 

5.9 

+  1.37 

+  1-3 

-II  30.4 

23  21.2 

-  3  590 

-0.2257 

0.5795 

-0.1458 

417 

-48 

f»  Librae 

5.8 

1-37 

1.5 

II     1.3 

13     0  22.6 

-  2  59.9 

-0.8656 

0.5793 

0.1445 

-20 

-90 

17  Librae 

7.2 

1-37 

1.7 

lo  46.1 

I      1.2 

-  2  22.7 

-1.2154 

0.5793 

0.1436 

-50 

-90 

18  Librae 

6.2 

1-37 

1-7 

10  45.5 

I   17.6 

-  2    6.9 

-1.2655 

0.5793 

0.1433 

-57 

-90 

y  Librae 

4.0 

1. 61 

2.7 

14  28.1 

16  56.6 

-II     1.8 

40.4415 

0.5778 

0.1211 

+54 

-  9 

B.  A.  C.  5188 

6.6 

41.66 

4-  2.8 

-14  44.1 

20  20.2 

-  7  45.5 

40.3129 

0.5769 

-0.1 158 

+44 

-16 

7  Librae 

5-5 

1.66 

2.9 

15  22.0 

20  36.7 

-  7  29.6 

40.9304 

0.5769 

0.1154 

+75 

421 

48  Librae 

4.8 

1.71 

4.2 

14     0.1 

14     2  42.9 

-  I  36.5 

-1.1511 

0.5763 

0.1058 

-47 

-90 

49  Librae 

5-6 

1.72 

3.3 

i6  15.0 

3  38.1 

-  0  43.3 

41.0728 

0.5760 

0.1043 

+74 

432 

^  Ophiuchi 

44 

1.91 

5.4 

16  24.1 

16  57.3 

-II  52.6 

-0.0097 

0.5739 

0.0824 

+23 

-34 

24  Scorpii 

5-2 

+1.98 

4  5.6 

-17  33.3 

21  28.7 

-  7  30.8 

4:0.8388 

0.5731 

-0.0748 

+72 

+15 

B.  A.  C.  5695 

6.2 

2.04 

6.8 

16  39.1 

16     3  48.2 

-  I  24.8 

-0.5451 

0.5719 

0.0639 

-  9 

-72 

B.  A.  C.  5771 

6.2 

2.12 

7.2 

17  28.8 

9     9.2 

+  3  44-9 

40.0070 

0.5704 

0.0546 

420 

-34 

B.  A.C  5839 

6.0 

2.20 

7-9 

17  39-2 

14  16.6 

4-  8  41.6 

-0.0671 

0.5697 

0.0458 

416 

-38 

B.  A.  C.  6060 

6.5 

237 

97 

18  47.0 

16     6  15.8 

4  0    7.4 

40.6240 

0.5658 

0.0179 

460 

+  2 

B.  A.  C.  6086 

6.1 

42.37 

4 10.6 

-17     9.0 

8  44.6 

+  2  31. 1 

-1. 1566 

0.5651 

-0.0136 

-56 

^ 

B.  A.  C.  6201 

73 

2.48 

ii.i 

18  39.2 

16  31-5 

4IO      2.0 

+0.3955 

0.5630 

-0.0003 

+39 

-12 

Y  Sagittarii 

Var. 

2.49 

II. I 

18  54.0 

17  43.5 

411     II. 5 

40.6611 

0.5626 

40.0018 

+63 

+  4 

B.  A.  C.  6267 

6.7 

2.50 

11.9 

17  513 

20  43.2 

-  9  54-9 

-0.4470 

0.5617 

0.0068 

-  9 

-64 

B.  A.  C.  6287 

6.0 

2.53 

11.7 

18  47.2 

21    43.5 

-  8  56.6 

40.5610 

0.5614 

0.0085 

+53 

-  I 

B.  A.  C.  6294 

5.2 

+2.53 

411. 9 

-18  27.9 

22    17.9 

-  8  23.4 

40.2212 

0.5613 

+0.0095 

429 

-21 1 

p<  Sagittarii 

39 

2.73 

148 

18     1.5 

17  21  29.3 

-  9  58.4 

40.4091 

0.5539 

0.0471 

+45 

-11' 
1 

P«  Sagittarii 

6.1 

2.74 

14.6 

18  29.0 

21    33.4 

-  9  54.5 

40.9110 

0.5539 

0.0472 

472 

422  I 

B  AC. 6658 

7.0 

2.76 

15.0 

18  33.0 

18     0  29.3 

-  7     4  4 

41.1298 

0.5529 

0.0517 

471 

+39! 

B.  A  C.  6710 

6.0 

279 

15.4 

18  26.4 

4  43.0 

-  2  59.0 

4-1.2452 

0.5514 

0.0581 

472 

+56 

c*  Sagittarii 

5-6 

42.78 

416.2 

-16  30.6 

6  28.9 

-  I  16.6 

-0.7561 

0.5509 

40.0607 

-20 

-90' 

<*  Sagittarii 

5.0 

2.78 

16.4 

16  20,7 

7  20.2 

-  0  27.0 

-0.8834 

0.5506 

0.0620 

-29 

-90 

^  Sagittarii 

50 

2.83 

17.2 

15  44-5 

14  42.1 

4  6  40.6 

-1.0491 

0.5481 

0.0727 

-41 

-90 

B.  A.  C  6992 

6.2 

2.89 

18.2 

15     5.0 

19     I  43.3 

-  6  39.1 

-0.8896 

0.5443 

ao878 

-27 

-^ 

/3  Capricorni 

34 

2.90 

18.4 

15     4-8 

I  50.1 

-  6  32.6 

-0.8832 

0.5443 

0.0879 

-27 

-90 

Lalande  39247 

7.4 

42.91 

418.5 

-15  17.3 

4  17.9 

-  4     9.4 

-04339 

0.5435 

40.0912 

4  I 

-^3' 

T«  Capricorni 

7.0 

2.95 

18.8 

15  28.5 

9  48.9 

4  I  11.2 

40.2936 

0.5417 

ao982 

442 

-18, 

f  Capricorni 

5  3 

2.95 

19.0 

15  17,2 

10  45.7 

4  2     6.2 

40.1801 

0.5414 

0.0994 

+36 

-24 

\V.  B.  XX.  Z293 

6.0 

300 

19.7 

14  509 

20  23.1 

411    25.8 

40.7104 

0.5382 

0.1 108 

+75 

+  7' 

8  Aquarii 

6.8 

2.99 

20.1 

13  25.4 

21     0.5 

-II    58.0 

-0.7873 

0.5380 

0.1116 

-18 

-90 

9  Aquarii 

7.0 

43.00 

4  20.0 

-13  540 

21  36.6 

-II    23,0 

-0.2001 

0.5378 

40.II22 

4 16 

-46 

18  Aquarii 

5-4 

3.05 

20.7 

13  17.1 

»0    9  11.3 

-   0      9.6 

40.4926 

0.5344 

0.1247 

+59 

-  6 

W.  B.  xxi.749 

6.3 

307 

21.5 

II     0.2 

16  58.7 

+  7  23.7 

-1.0332 

0.5322 

0.1323 

-32 

-90 

X  Capricorni 

54 

308 

21.5 

II  48.2 

20  34  7 

•^lo  53,3 

+0.3356 

0.5316 

0.1356 

+50 

-15 

B.  A.  C.  7620 

6.5 

309 

21.8 

lo  45-5 

SI     0  12.9 

-  9  35  0 

-0.3243 

0.5304 

0.1388 

412 

-54 

B.  A,  C.  7697 

6.8 

43.11 

421.9 

-10  54.6 

7  16.8 

-  2  43.6 

40.8451 

0.5286 

40.1446 

479 

414 

B.  A.  C.  7774 

62 

3.12 

22.4 

9  30  8 

12  15.7 

4  2     6.4 

40.0246 

0.5276 

0.1484 

*32 

-33 

p  Aquani 

54 

313 

22.4 

8  17.8 

13  598 

-^  3  47  5 

-1.0665 

0.5272 

0.1496 

-3^ 

-90 

1  67  Aquarii 

62 

3.16 

22.5 

7  27  6 

22    2     2.8 

-  8  30.6 

-0.1460 

0.5251 

0.1574 

*24 

-43 

B.  AC.  8017 

6.1 

3.18 

22.5 

5  13  3 

II  41.4 

•♦■  0  51.2 

-1.0885 

0.5237 

0.1625 

-33 

-90: 

B.  A.  C.  8094 

56 

*^3  2o 

422.4 

-  4     0.8 

19    74 

4  8     4.4 

-1.2113 

0.5230 

40. 1658 

-45 

-9oi 

1 
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ELEMENTS  FOR  THE 

PREDICTION  OF  OCCULTATIONS. 

-     — 

Thb  Star's 

SE 

.P'I*KMBER 

At  Conjun 

CTION   IN    R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle, 
H 

Y 

X* 

y 

N.      S. 

Aa 

Aa 

d     h      m 

s 

u 

0 

» 

h      m 

0 

0 

20  Piscium 

57 

+3.23 

f21.6 

-  3 

17-3 

!»3  12    18.2 

+  0  45.7 

+0.8807 

0.5220 

+0.1709 

+87 

+16 

W.  B.  xxiii,  1069 

6.9 

325 

21.4 

-  0 

48.5 

18   36.1 

+  6  52.8 

-0.7934 

0.5219 

0.1720 

-10 

-90 

B.  A.  C.  57 

7.0 

327 

20.7 

+  I 

9.6 

24     4   10.2 

-  7  49.6 

-1.3270 

0.5217 

0.1728 

-63 

-89 

44  Piscium 

5-8 

327 

20.3 

I 

24.8 

8   12.6 

-  3  54-2 

-0.9092 

0.5225 

0.1727 

-18 

-89 

B.  A.  C.  167 

75 

332 

19.9 

2 

36.2 

15  28.7 

+  3     9.4 

-0.9724 

0.5231 

0.1722 

-22 

-87 

B.  A.  C.  237 

6.7 

+3.28 

+19.0 

+  2 

52.2 

21   541 

+  9  23.7 

-0.1630 

0.5239 

+0.1713 

+25 

-43 

B.  A.  C.  243 

7  3 

329 

18.9 

3 

34-3 

22  58.1 

+10  25.9 

-0.7564 

0.5241 

0.1711 

-  8 

-79 

77  Piscium 

6.1 

329 

I8.I 

4 

24.1 

as   5  31.6 

-  7  II-9 

-0.5571 

0.5251 

0.1696 

+  3 

-71 

e  Piscium 

5-7 

329 

17.8 

5 

8.8 

6  52.5 

-  5  53.6 

-II5I3 

0.5253 

0.1692 

-37 

-85 

96  Piscium 

6.6 

330 

16.5 

6 

48.2 

17  38.6 

+  4  33-7 

-I.I736 

0.5272 

0. 1654 

-39 

-83 

/M  Piscium 

5-2 

+330 

+I6.6 

+  5 

392 

18  13.4 

+  5     7-5 

+0.1893 

0.5275 

+0.1652 

+45 

-22 

64  Ceti 

5-7 

327 

134 

8 

74 

126  15  22.2 

+  I  38.8 

+0.8497 

0.5331 

0.1536 

+90 

+16 

65  Ceti 

4.5 

326 

133 

8 

24.0 

16  11.8 

+  2  26.8 

+0.6734 

0.5333 

0.1530 

+85 

f  6 

^  Arietis 

5-4 

327 

12.1 

10 

10.8 

22      8.7 

+  8  13.0 

-0.3785 

0.5353 

0.1487 

+13 

-54 

B.  A.  C.  755 

7.0 

327 

12.0 

10 

8.2 

23     7-4 

+  9    9.8 

-0.1868 

0.5356 

0.1480 

+24 

-42 

25  Arietis 

7-3 

+324 

+11.9 

+  9 

46.5 

23  27.6 

+  9  29.5 

+0.2584 

0.5357 

+0.1477 

+49 

-17 

38  Arietis 

5.2 

3.27 

10.2 

12 

2.7 

%1    8  10.9 

-  6     33 

-0.9636 

0.5387 

0.1405 

-22 

-78 

W.  B.  ii,  1033 

5-9 

323 

8.4 

12 

492 

18  43-9 

+  4    lO.I 

-0.3745 

0.5427 

0.1305 

+  13 

-51 

B.  A.  C.  987 

6.3 

3.22 

8.3 

12 

41.2 

21     9-5 

+  6  31.2 

+0.0839 

05437 

0.1277 

■^39 

-24 

W.  B.  iii,  275 

6.2 

3.16 

71 

12 

17.5- 

as     3  21.9 

-n  28.2 

+  1.2849 

0.5461 

0.1213 

+90 

+64 

48  Tauri 

6.4 

^-304 

+  2.2 

+15 

9.7 

a9   3  42.7 

-II  55.0 

+0.7704 

0.5564 

+0.0907 

-1.90 

+19 

y  Tauri 

3.9 

3.02 

1-7 

15 

23.8 

5  34-2 

-10     7.2 

+0.6843 

0.5573 

0.0881 

+89 

+14 

55  Tauri 

7.3 

304 

1-5 

16 

175 

5  36.6 

-10     4.9 

-0.2727 

0.5573 

0.0880 

+19 

-40 

rf'  Tauri 

4.0 

305 

1.0 

17 

19. 1 

6  59-3 

--  8  45.0 

-12533 

0.5578 

0.0860 

-56 

-73 

63  Tauri 

5.6 

303 

i.i 

16 

332 

7  13.4 

-  8  31.3 

-0.4133 

0.5580 

0.0857 

+11 

-49 

'    rf»  Tauri 

4-7 

+3.04 

+  0.9 

+17 

133 

7  315 

-  8  13.8 

-1. 1042 

0.5581 

+0.0855 

-36 

-73 

70  Tauri 

6.3 

300 

1.2 

15 

433 

8  15.1 

-  7  31  6 

-^0.5653 

05584 

0.0843 

+74 

+  8 

71  Tauri 

6.0 

2.99 

X.2 

15 

24.0 

8  35.4 

-  7  12.0 

+0.9382 

0.5586 

0.0837 

+90 

+31 

'  75  Tauri 

5-3 

3.00 

0.9 

16 

8.7 

9  32.7 

-  6  16.6 

+0.2192 

0.5590 

0.0824 

+47 

-12 

^»  Tauri 

1 

3-9 

2.99 

1.0 

15 

450 

9  36.5 

-  6  12.9 

+0.6486 

0.5590 

0.0822 

+84 

+13 

^  Tauri 

3.6 

+2.99 

+    1.0 

+15 

39-5 

9  39- 1 

-  6  10.3 

+0.7491 

0.5590 

+0.0822 

+90 

+19 

80  Tauri 

5.6 

2.98 

1.0 

15 

257 

10  20.1 

-  5  30  S 

+  I.O5I4 

0-5594 

0.0812 

+90 

+40 

B.A.  C.  1391 

50 

2.99 

0.7 

15 

591 

10  31.0 

-  5  20.3 

+0.4695 

0.5594 

00809 

+65 

+  2 

81  Tauri 

5-5 

2.98 

0.9 

15 

29.0 

10  33-9 

-  5  17-4 

+  I.OII3 

05594 

0.0809 

+90 

+37 

B.  A.  C.  1394 

7-5 

2.98 

0.7 

15 

56.5 

10  37.0 

-  5  14  5 

+0.5251 

0.5595 

0.0808 

+71 

+  6 

85  Tauri 

6.5 

+2.97 

+   0.7 

+15 

38.8 

II     7.2 

-  4  45-3 

+0.8817 

0.5597 

+0.0800 

+90 

+28 

B.  A.  C.  1406 

7  5 

2.97 

0.5 

16 

7-3 

II  55.6 

-  3  58.5 

+0.4370 

0.5600 

0.0789 

+63 

+  I 

a  Tauri 

I.O 

2.97 

O.I 

16 

19.0 

12  58.0 

-  2  58.2 

+0.3087 

0.5604 

0.0773 

+54 

-  6 

89  Tauri 

6.5 

2.95 

0.2 

15 

505 

13  59-6 

-  I  58.7 

+0.8954 

0.5609 

0.0757 

+90 

+29 

<7«  Tauri 

4.8 

2.94 

+  0.1 

15 

437 

14  30.3 

-  I  29.0 

+  1.0549 

0.561 1 

0.0750 

+90 

+41 

B.  A.  C.  1526 

5.8 

+2.88 

-  1.6 

+17 

0.2 

22  40.9 

+  6  24.9 

+0.2543 

0.5646 

+0.0623 

+50 

-  7 

104  Tauri 

5.1 

2.89 

2.8 

18 

309 

30    3     8.8 

+10  43.6 

-I.O92I 

0.5664 

0.0551 

-36 

-71 

III  Tauri 

52 

2.75 

3-7 

17 

17.6 

10  43.5 

-  5  57-5 

+0.5744 

0.5695 

0.0424 

+76 

+13 

115  Tauri 

5-4 

2.74 

41 

17 

52.7 

II  56.3 

-  4  47-2 

+0.0049 

0.5700 

0.0403 

+34 

-19 

117  Tauri 

6.3 

2.72 

3-9 

17 

9-5 

12  19.8 

-  4  24.5 

+0.7830 

0.5702 

0.0397 

+90 

+25 

W.B.(2)v.6o6 

7.0 

+2.74 

-  4-4 

+18 

17.2 

12  52.9 

-  3  52.6 

-0.3886 

0.5703 

+0.0387 

+12 

-43 

119  Tauri 

4.6 

273 

4-7 

18 

31-3 

14     90 

-  2  39  I 

-0.5890 

0.5708 

0.0365 

0 

-58 

1 20  Tauri 

5-3 

2.72 

4-7 

18 

28.3 

14  43  7 

-  2     5.7 

-0.5142 

0.5711 

0.0355 

+  5 

-51 

122  Tauri 

5-4 

2.68 

4.5 

i6 

58.8 

16  18.4 

-  0  34-3 

+  I.II34 

0.5718 

0.0328 

+90 

+50 

B.  A.  C.  1796 

7-5 

2.68 

5-5 

18 

56.3 

18  38.7 

+  I  41.0 

-0.8803 

0.5725 

0.0287 

-18 

-71 

127  Tauri 

6.3 

+2.68 

-  5.5 

+18 

55-9 

18  49.6 

+  I  51.5 

-0.8681 

0.5725 

+0.0283 

-17 

-71 

130  Tauri 

5-5 

+2.63 

-  5  4 

+17 

415 

20  49.9 

+  3  47-5 

+0.4916 

0.5726 

+0.0248 

+68 

+10 

470 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER 

\ 

Trk  Star's 

At  Conjunction  in  R 

.A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'M  from 
1904.0. 

Apparent 
Declination. 

WasbiDKton 
Mean  Time. 

Hoar  Angle, 
H 

Y 

0.5775 

0.5780 

0.5797 
0.5797 

0.5810 

y 

40.0034 
0.0000 

-0.0105 
0.0x05 
0.0186 

N. 

-20 
490 
465 
465 
470 

1 

1 

S. 

1 

0 

-71 
+44 

4IO 
4IO 
4X2 

A« 

^ 

71  Orionis 

W.B.(2),vi.286 

20  Geminorum 

21  Geminorum 
26  Geminorum 

51 

6.3 
6.5 

51 

8 
+2.49 

2.44 
2.37 

2.37 
2.31 

-  7-7 
7.3 
8.2 

8.2 
8.7 

0       ' 

+19    II. 2 
17    21.7 
17    50.7 
17    51.0 
17   44.2 

d 

1 

h     m 
8  40.5 
10  30.0 
16     9.8 
16  10.2 
20  28.1 

h      m 

-  8  47.3 
-7     1.8 

-  I  34  2 

-  I  33  8 
+  2  34.6 

-0.9081 
41.0040 
40.4671 
40.4618 
40.5158 

W.B.(2),vi.i63o 
7,  Geminorum 
B.  A.  C.  2432 
W.B.(2).  vii,685 
/  Geminorum 

6.2 

3.6 
7.0 
5.6 

5.2 

•(-2.18 
2.07 
2.07 
1.94 

1.95 

-  9.7 
10.0 

ia8 

10.7 

11.2 

+17    53.4 

x6  42.7 
x8  27.3 

17  173 
17  53  4 

» 

4  56.3 

II  33  I 

13  36.9 
17  17.0 

20  28.9 

+10  44.1 

-  6  53  7 

-  4  54-4 

-  I  22.5 

•f  I  42.2 

40.1317 
41.0755 
-0.8204 

40.X80I 

-0.6317 

0.5832 
0.5847 

0.5850 

0.5856 

0.5863 

-0.0345 
0.0471 
0.0509 
00578 
0.0637 

442 
490 

-14 

+45 

-  2 

-12 
446 
-72 
-II 

-^4' 

X  Cancri 

B.  A.  C.  2649 
3  Cancri 
5  Cancri 
29  Cancri 

5-9 

6.3 
6.0 

6.4 
5-9 

•fX.82 

1.82 

1.81 

1.80 
X.64 

-ii.i 
11.4 
11.7 
X1.5 
"3 

.|-x6    2.6 
x6  46.5 

17  34  I 
16  43.0 

M  31.5 

3 

3  48.7 

4  26.3 

5  22.2 
5  408 

16  58.2 

4  8  45.6 
-t-  9  21.8 
+IO  15.7 

+10  33  5 
-  2  34.4 

40.7390 
-0.0549 
-0.9384 

-00953 

4 1. 1022 

0.5873 
0.5874 

0.5875 
0.5876 

0.5887 

-0.0772 
0.0784 
0.0801 
0.0806 
0.1007 

490 

+31 
-22 

+29 

490 

+  19 
-26 

-72 

-28 

*43 

f  Leonis 
A  Leon  IB 

B.  A.  C.  3538 
44  Leonis 
48  Leonis 

5.2 
4.6 
7.0 
6.2 

5.2 

-I-I.28 

Z.II 

1.06 
1.05 
1.02 

-XI. 1 

10.5 
10.0 

9-9 
9.3 

+"  43.3 

xo  27.9 

9  26.7 

9  16.2 

7  26.7 

4 
6 

19  14.0 
10    9!o 

16  6.4 

17  21.6 
21   20.6 

-  I  17.8 
-10  56.3 

-  5  12.3 

-  3  59-9 

-  0    9.9 

40.6957 
-0.3282 
-0.3007 

-0.3387 
40.7817 

0.5895 

0.5892 
0.5891 

0.5890 

0.5889 

-0.1424 
0.1618 
0.1684 
0.1697 
0.1737 

490 

+  15 

+  17 
^^i6 

490 

4 10 
-50 

-49 
-52 

412 

37  Sextantis 
56  Leonis 

6.2 
6.6 

-K).99 
0.96 

-  9.0 

-  8.8 

4-  6  52.6 
+  6  41.7 

6 

2     2.3 
6  10.4 

-»-  4    21.2 

-f  8  20.0 

40.5166 
-0.0480 

0.5887 
0.5886 

-a  1780 
0.1813 

468 
431 

-  4 
-35 

j\r£iv 

MOON. 

f  >  Librae 

5.9 

I.XO 

+  1.9 

-XI  30.4 

10 

9  30.7 

+  7  58.6 

-0.2737 

0.5879 

0.1486 

+15 

-50 

f»  Librae 
17  Librae 
z8  Librae 

y  Librae 
B.  A.  C.  5188 

5.8 
7.2 

6.2 

4.0 
6.6 

.fl.II 

I.XO 
I.XO 

1.27 

1.30 

+  2.1 
2.2 
2.2 

35 
3.6 

-II     1.3 
10  46.1 

*  10  45-5 
14  28.1 

14  44- 1 

11 

xo  30.6 

II    8.3 

IX  24.2 

2  37-5 
5  55-2 

>  8  56.2 
+  9  32.5 

■»■  9  47  9 
■♦■  0  27.1 

+  3  37.5 

-0.9072 

-1.2536 

-1.3032 

+0.3737 
40.2449 

0.5878 
0.5878 
0.5878 
0.5868 
0.5865 

-0.1473 
0.1464 
0.1460 
0.1236 
0.1x83 

-23 

-55 

66 

+49 

+41 

-90 
-90 
-90 

-13 

-20 

17  Librae 

48  Librae 

49  Librae 

^  Ophiuchi 
24  Scorpii 

55 

4.8 

5.6 

4.4 
52 

+X.30 

1.32 

133 

1.48 

1.54 

■»■   3.7 
4.8 

41 
6.0 

6.2 

-15  22.0 
14     0.1 
16  15.0 
16  24.1 
«7  33  3 

\% 

6  xi.i 

Z2      6.5 

13    0.0 

I  55.0 

6  18.1 

+  3  52.8 

■»■  9  35.1 
•fio  26.6 

-  I     7.0 

+  3     6.5 

40.8544 
-1.2029 
40.9906 
-0.0846 

+  0.7499 

0.5865 
0.5858 
0.5857 
0.5835 

0.5826 

-0.1 179 
o.xo8x 
0.1067 
0.0846 
0.0765 

+75 

-53 

+74 
♦  18 

472 

+15 
-90 

+25 
-39 
+  9 

B.  A.  C.  5695 
B.  A.C.  5771 
B.  A.  C.  5839 
B.  AC.  6060 
B.  A  C.  6086 

6.2 
6.2 
6.0 

6.5 
6.1 

+1.58 
1.65 
1.70 

1.87 
1.87 

+  7  3 

7-7 
8.2 

9.8 
10.6 

-x6  39.1 

17  28.8 

17  39.2 

18  47.0 
17    9.0 

18 

12  26.2 

17  37.5 
22  36.0 

14     8.3 

16  33  3 

•f  9     1.2 

-  9  58.9 

-  5  II. 2 

^  9  47-7 
-II  52  5 

-0.6178 
-0.0756 
-0.1509 
405257 
-1.2336 

0.5813 

0.5800 

0.5786 

0.5736 
0.5727 

-0.0654 
0.0560 
0.0469 
0.0185 
0.014 1 

-13 
4i6 

411 
+  51 

66 

-80 

-39 1 
-43 
-  4 
-90 

B.  A.  C.6201 
Y  Sagittarii 
B  A.  C.  6267 
B.  A.  C.  6287 
B.  A.  C.  6294 

7.3 
Var. 

6.7 

6.0 

5.2 

+1.96 
1.98 
1.99 
2.02 

2.02 

.|'io.9 

XI.O 

11.7 
II.5 
11.6 

-x8  39.2 
x8  54.0 

X7  51.3 
18  47.2 

x8  27.9 

14 

0    8.4 
X  18.6 

4  14.1 

5  130 
5  46.5 

-  4  33.5 

-  3  25.8 

-  0  36.4 
•♦-  0  20.5 
+  0  52.8 

40.2974 

+0.5595 
-0.5363 
40.4599 
40.123') 

0.5699 
0.5695 
0.5683 
0.5680 
0.5676 

-0.0005 

♦0.0015 

0.0068 

0.0086 

0.0094 

+33 

*52 

-'4 
+45 
♦23 

-17 

-  2 
-72 

-  8 

-27 

p'  Sagittarii 
p*  Sagittarii 
B.  A.  C.  6658 
B.  AC.  6710 
^  Sagittarii 

3.9 
6.1 

7.0 

6.0 

56 

+2.23 
2.24 
2.26 
2.30 
2.30 

■fi4.x 

139 
14.2 

145 
153 

-18     1.5 
x8  29.0 
18  33.0 
18  26.4 
16  30.6 

16 

4  300 

4  340 
7  26.9 

n  36.6 

13  21.1 

-  x  10.2 

-  I     6.4 
+  I  40.8 
+  5  422 
+  7  23.2 

40.3068 
40.8037 
4I.020«| 

4X.I356 
-0.8489 

0.5580 

0.5580 
0.5567 

0.5549 
05541 

40.0474 
0.0475 
0.0521 
0.0585 
0.06x2 

*38 

*72 

*7i 
47a 
-27 

-17 
+^>4 
*29 
440 
90 

/•Sagittarii 
^  Sagittarii 

B.  A.  C.  6993 
P  Capricorn  i 

Lafande  39247 

5.0 
50 

6.2 

34 

74 

+2.30 

2.35 

244 

245 
2.48 

+155 
16.3 
X7.2 

17.3 
17.4 

-x6  20.7 

15  44^5 
X5    50 

15    4.8 
15  17  3 

16 

14  "5 
21  27.7 

8  21  7 

8  284 

10  54  8 

4   8    X2.0 

-  8  46.1 
+  I  46.8 

♦  X  53  3 
+  4  15  0 

-0.9754 
-1. 1404 

-0.9820 

-0.9755 
-0.5290 

0.5537 
0.5507 
0.5458 
0.5457 
0.5447 

40.0624 
0.0731 
0.0882 
0.0884 
0.0916 

-36 

49 
-34 
-33 

-5 

-90 

90 
-90 

-90 

-71 

r>  Capricomi 

7.0 

+2.53 

+17.6 

-15  28.5 

x6  23.1 

+  9  3a  8 

40.1951 

0.5425 

4O10986 

+36 

-23 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Tmb  Star's 

At  Comjumctiom  in  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Max. 

I9<H4X 

ApDarent 
Decimation. 

WaahinKton 
Mean  Time. 

Hour  Angle, 
H 

Y 

x' 

/ 

N. 

S. 

da 

•       • 

d     h     m 

h     m 

0 

e 

t 

r«  Capricomi 

53 

+2.53 

417.7 

-15  X7.2 

16  17  Z9.6 

4 10  27.6 

40.0825 

0.5420 

40.0998 

430 

-29 

W.  B.  XX,  1293 

6.0 

2.60 

18.4 

X4  5X.O 

1^     2  534 

-  4   X6.4 

40.6126 

0.5383 

O.III2 

.67 

0 

8  Aquarii 

6.8 

2.60 

X8.9 

13  25.8 

3  30.7 

-  3  403 

-0.8779 

0.5380 

O.I  1 19 

24 

-90 

9  Aquarii 

7.0 

2.61 

18.8 

X3  54.0 

4     6.6 

-  3     5  5 

-0-2933 

0.5378 

O.I  126 

411 

-52 

x8  Aquarii 

54 

2.70 

19.5 

13  17  I 

X5  389 

4  8     5.6 

40.4008 

05337 

0.1250 

+53 

-12 

W.  B.  xxi.  749 

6.3 

♦2.74 

420.4 

-XX     0.2 

23  25.3 

-  8  22.x 

-1.1x74 

0.53" 

40.1325 

-39 

-90 

A  Capricomi 

54 

2.77 

20.2 

II  48.2 

18     3     13 

-  4  52.6 

40.2498 

05301 

0.1358 

+44 

-20 

BAG.  7620 

6.5 

2.79 

20.6 

10  45.5 

6  39-3 

~  X  21. X 

-0.4067 

0.5290 

0.1389 

4  8 

-^ 

B.  A.  C.  7697 

6.8 

2.84 

20.6 

10  54.6 

13  43  2 

+  5  30.3 

40.7637 

0.5272 

0.1448 

+79 

+  9 

p  Aquarii 

54 

2.88 

2X.4 

8  179 

20  26.4 

-IX  58.4 

-I.I398 

0.5256 

0.1498 

-39 

-90! 

67  Aquarii 

6.2 

42.96!  421.5 

-  7  27  7 

19    8  30.4 

-  0  15.5 

-0.2126 

0.5213 

40.1577 

4  20 

-47; 

A  Aquarii 

38 

2.98 1     21.3 

8     5.1 

13  26.5 

4  4  32.0 

41.2664 

0.5227 

0.1605 

482 

+51  1 

B  AC.  8017 

6.1 

3.03  J     21.8 

.5  134 

18     99 

+  9    7-3 

-I.I46I 

0.5221 

0.1629 

-38 

-90' 

B.  A.  C.  8094 

5.6 

3.08 

21.9 

4    0.8 

ao   X  36.5 

-  7  390 

-X.2623 

0.5214 

0.1662 

-51 

-90 

20  Piscium 

57 

3.18 

2X.2 

3  17  3 

x8  48.x 

4  9    3.0 

40.8425 

0.5210 

O.I716 

+87 

+13; 

W.B.xxiii,xo69 

6.9 

+323 

421.3 

-  0  48.5 

»1     X     5.9 

-  8  50.0 

-0.8224 

0.5212 

40.1728 

-12 

-90, 

44  Piscium 

5.8 

332 

20.5 

4  X  24.8 

14  41-5 

4  4  22.2 

-0.9227 

0.5225 

0.1738 

-19 

-89 

B.A.C  167 

7.5 

3.40 

20.3 

2  36.2 

2X    56.6 

41 X     24.7 

-0.9774 

05235 

0.1735 

-22 

-87. 

B  A.  C.  237 

6.7 

3  39 

194 

2  52.2 

SS    4  20.6 

-   6   22.> 

-0.1625 

0.5246 

0.1727 

+25 

-43 

B.  A.  C.  243 

7  3 

341 

194 

3  34  3 

5  24.3 

-  5  20.4 

-0.7534 

0.5248 

0.1725 

-  8 

-80 

77  Piscium 

6.x 

+344 

4x8.6 

4  4  24.x 

IX  56.x 

4    I       0.0 

-0.5466 

0.5250 

40.1711 

+  4 

-70 

<r  Piscium 

5-7 

344 

18.5 

5     8.8 

13  x6.6 

4    2    18.I 

-I.I376 

0.5265 

0.1708 

-35 

-85 

96  Piscium 

6.6 

352 

174 

6  48.2 

23  59.1 

-II     18.2 

-I.I467 

0.5292 

0.1672 

-36 

-83 

ft  Piscium 

52 

351 

17.3 

5  39  2 

«8    0  33.7 

-10   44.7 

40.2131 

0.5294 

0.1670 

+47 

-20 

64  Celi 

5-7 

3.58 

14.3 

8     7.5 

21  33.0 

+  9  370 

40,8972 

0.5359 

0.1556 

490 

420 

65  Ceti 

4  5 

^359 

4x4.2 

4  8  24.0 

22  22.1 

4IO   24.5 

40.7223 

0.5362 

40.1551 

490 

+  9 

^  Arietta 

5-4 

364 

133 

XO    XO.8 

84    4  15.8 

-  7  52.5 

-0.3I9I 

0.5383 

0.1508 

417 

-50 

B.  A.  C.  755 

7.0 

3.64 

13.X 

xo    8.2 

5  139 

-  6  56.2 

-0.1270 

0.5387 

O.X5OI 

427 

.38. 

25  Arietis 

7  3 

362 

X2.9 

9  46.5 

5  34.0 

-  6  36.7 

40.3192 

0.5388 

0.1498 

+54 

1 

38  Arietis 

52 

3691     11.5 

Z2      2.x 

14  12.5 

4  I  45.8 

-0.8903 

0.5421 

0.1426 

-17 

-78. 

W.  B.  ii,  1033 

59 

+369 

4   9.6 

4Z2   49.2 

85    0  39.4 

4X1    52.9 

-0.2918 

0.5463 

40.1326 

4l8 

-46* 

B.  A.  C.  987 

6.3 

3.69 

94 

12    4X.2 

3     36 

-  9  47-5 

40.X688 

0.5469 

0.1300 

+44 

-19 

W  B.(2).iv,  59 

6.4 

371 

2.9 

X7       X.9 

M    7  49.4 

-  5  57.8 

-1. 2612 

0.5590 

0,0944 

-57 

-73 

,  48  Tauri 

6.4 

365 

3.0 

15     97 

9  21.0 

-  4  29.3 

40.8882 

0.5595 

0.0922 

490 

427 

y  Tauri 

39 

3.65 

25 

15  23.8 

II   XI.7 

-   2   42.3 

40.8031 

0.5603 

0.0896 

490 

422 

!  55  Tauri 

73 

+3.68 

♦   2-3 

4x6  17.5 

II   14.1 

-    2    40.0 

-0.X532 

0.5603 

40.0895 

426 

-33 

<5«  Tauri 

4.0 

370 

1-9 

17  19 1 

12  36.2 

-    I    20.6 

-1x319 

0.5608 

0.0875 

-38 

-73' 

63  Tauri 

56 

367 

19 

x6  33  2 

12  50.3 

-    I      7.0 

-0.2921 

0.5609 

0.0872 

4l8 

-41 

i    <5»  Tauri 

4-7 

369 

1.8 

17  13.3 

13    8.2 

-  0  49.6 

-0.9825 

0.5610 

0.0868 

-26 

-73 

70  Tauri 

6.3 

365 

19 

15  43  3 

13  51  6 

-   0      7.7 

40.6869 

0.5613 

0.0857 

490 

+X5 

71  Tauri 

6.0 

4364 

4  X.9 

415  24.x 

14  xi,7 

4  0    II.8 

41.0599 

0.5614 

40.0852 

490 

440 

75  Tauri 

5  3 

364 

1.6 

x6    8.7 

15    8.7 

4  I     6.8 

40.3421 

0.56x7 

0.0838 

456 

-  5 

^  Tauri 

39 

3.64 

»-7 

15  45  0 

15  12.5 

4    I    10.5 

40.7716 

0.5618 

0.0837 

490 

420 

«■  Tauri 

3-6 

364 

»-7 

15  39  6 

15  X5.0 

4    I    12.9 

40.8719 

0.5618 

0.0836 

490 

427 

80  Tauri 

56 

363 

X.6 

15  25.7 

15  55  7 

4    I    52.2 

41.1746 

0.5621 

0.0826 

490 

+52 

B.  A.  C.  1391 

5.0 

+364 

4  X.4 

+  15  59  I 

16    6.6 

+    2       2.8 

+05934 

0.5621 

40.0823 

+77 

4IO 

81  Tauri 

5  5 

364 

1.5 

X5  29.0 

16    95 

4    2       5.6 

+1.1349 

0.5621 

0.0823 

490 

448 

B.  A.  C.  1394 

7.5 

363 

I-4 

15  56.0 

x6  12.6 

4    2       8.6 

40.6489 

0.5621 

0.0822 

+84 

+13 

85  Tauri 

6.5 

3.63 

1-4 

15  38.8 

x6  42.6 

4    2    37.6 

41.0059 

0.5624 

0.0815 

490 

+36 

B.  A.  C.  1406 

75 

3.63 

x.x 

16    7.3 

17  30.8 

4    3    24.1 

40.5622 

0.5627 

0.0802 

+74 

4    8 

1     a  Tauri 

x.o 

+363 

4  0.7 

4x6  X9.0 

x8  32.7 

4    4    23.9 

40.4348 

0.5631 

40.0787 

+63 

4    I 

89  Tauri 

6.5 

361 

0.7 

15  50.5 

19  34  I 

4    5    23.2 

41.0226 

0.5635 

0.0771 

490 

438 

a*  Tauri 

4.8 

3.61 

4   0.7 

15  43  7 

20    4.6 

4    5    52.7 

41.1825 

0.5663 

0.0763 

490 

+53 

B.  A.  C.  Z526 

5.8 

358 

-    13 

X7    0.2 

87    4  13  2 

-10    15.5 

40.3891 

0.5666 

0.0634 

+59 

0 

104  Tauri 

5.1 

3.62 

25 

x8  30.9 

8  40.3 

-  5  57  6 

-0.9556 

0.5681 

0.0561 

-23 

-7X 

HI  Tauri 

52 

+351 

-  3  7 

4x7  X7.6 

16  14.6 

4    I    20.9 

40.7198 

0.5703 

40.0433 

490 

421 
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ELEMENTS 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER.                                                                              1 

The  Star's 

At  Comjunctiom  im  R.  A. 

Limiting 
Parallels. 

Name. 

* 

Mag. 

5.4 

6-3 
7.0 

4.6 

5-3 

Red'ns  from 
1904.0. 

Apparent 
Declination. 

0        • 
+17  52.7 

17  9.5 

18  17.2 

18  31.3 
18  28.3 

Washington 
Mean  Time. 

Hoar  Angle, 

Y 

*' 

y 

N. 

S. 

-12 

+35 

-33 

-46 

-41 

La 

A< 

115  Tauri 
117  Tauri 

W.B.(2>v,  606 

119  Taun 

1 20  Tauri 

s 
+3-50 
3.48 
3.50 

349 
348 

-  41 
4.0 

4-4 

47 
4.8 

d 

h     m 
17  27.5 

17  508 

18  24.0 

19  40.2 

20  14.9 

h      m 
+  2  31.9 
+  2  53-8 
+  3  25.8 

+  4  39.4 
+  5  12.8 

+0.1500 
40.9302 
-0.2441 
-0.4442 
-0.3688 

0.5709 
0.5710 

0.571 1 

0.5715 

0.5717 

+0.0412 
0.0405 
0.0396 
0.0372 
0.0364 

0 

+43 
+90 

-f20 

+  9 
+13 

122  Tauri 

B.  A.  C.  1796 
127  Tauri 
130  Tauri 
71  Orionis 

5.4 
7-5 
6-3 
55 

5.1 

+3-44 
346 
346 
341 
330 

-  47 
57 
57 
57 
8.5 

+16  58.8 
18  56.3 

18  55.9 

17  415 

19  II. 2 

38 

21    49.6 

0  10.3 

0   21. 1 

2    21.8 

14    16.0 

+  6  44.2 
+  8  59.8 

+  9  10.3 
+11     6.7 
-  I  24.5 

+1.2651 

-07339 
-0.7216 

-10.6442 

-0.7551 

0.5722 
0.5728 
0.5729 

0.5734 
0.5761 

+0.0336 
0.0295 
0.0291 
0.0256 
0.0040 

+90 

-  7 

-  7 
+84 
-10 

+70 

-71 
-71 
+19 
-70 

W.  B.  (2)  vi,286 

20  Geminorum 

21  Geminorum 

22  Geminorum 
26  Geminorum 

6.5 

6.3 

6-5 
7.2 

51 

*^325 
3.19 
3.19 
321 

313 

-  8.2 

9-3 

9-3 
10.0 

lO.O 

+17  21.6 
17    50.7 

\^  51.0 
19  30.0 
17  44.2 

39 

16      6.3 
21    49.2 

21  49.5 

22  48.4 

2    10.2 

+  0  21.9 

+  5  52.5 

+  5  527 
+  6  49.6 

+10     4.1 

+1.1691 
+0.6322 
+0.6268 

-11145 
+0.6835 

0.5765 

0.5775 

0.5775 
0.5779 

0.5782 

+0.0006 

-0.0099 

00099 

0.0121 

0.0180 

+90 

^83 
+82 

-38 
-^90 

.58 
+21 
+19 
-70 

+22 

W.B.(2),vi,i63o 
\  Geminorum 
B.  A.  C.  2432 
W.B.(2).vii.685 
/  Geminorum 

6.2 

3.6 
7.0 

5.6 
52 

+3.01 
2.90 
2.90 

2.83 
2.78 

-113 
11.9 
12.7 

12.8 

13.4 

+17  53-3 

16  42.6 

18  27.3 

17  17.2 

17  53.4 

30 

10   44.9 
17    28.1 
19   34.0 
23    18.3 

2  34  0 

-  5  39.8 
+  0  48.8 
+  2  50.1 
+  6  26.3 

+  9  347 

+0.2999 
+1.2549 

-0.6594 
+0.3520 

-0.4682 

0.5798 

0.5799 
0.5800 

0.5802 

0.5803 

-0.0339 
0.0463 
0.0502 
0.0571 
0.0630 

+53 
+90 

-  3 

+57 
+  8 

-  2 
+67 
-65 

-  I 
-50 

I  Cancri 

B.  A.  C.  2649 
3  Cancri 
5  Cancri 
29  Cancri 

5-9 
6.3 
6.0 
6.4 

5-9 

+2.65 
2.65 
2.64 
2.63 

+2.43 

-137 

14.0 

143 
14. 1 

-14-3 

+16    2.6 

16  46.4 

17  34  I 
16  43.0 

+14  315 

10     3-4 

10  41.9 

11  391 
II  58.1 
23  33- 1 

-  7  12.2 

-  6  35  I 

-  5  400 

-  5  21.8 
+  5  48.0 

+0.9191 
+0.1 155 
-0.7789 
+0.0747 
+1.2873 

0.5805 
0.5805 
0.5805 
0.5805 
0.5803 

-0.0763 

0.0775 

0.0791 

0.0797 

-0.0995 

+90 
+41 
-II 

+39 
+90 

+31 
-17 

-7^ 
-19' 

+70 

N 

OVEMBER. 

1 

^  Leonis 
A  Leonis 

5-2 
4.6 

+2.01 
1.79 

-14.6 
14.2 

+"  43-3 
10  27.9 

1 

2  38.2 
18     4.9 

+  7  540 
-  I  12.7 

+0.8672 
-0.1846 

0.5789 
0.5779 

-0.1405 

O.I  595 

490 
+24 

+21 ; 
-41 

B.  A.  C.  3538 
44  Leonis 
48  Leonis 
37  Sextantis 
56  Leonis 

7.0 
6.2 

5-2 
6.2 

6.6 

+1.72 
1.70 
1.65 
1. 60 

1-54 

-13.8 
13.6 
12.9 
12.6 
12.4 

+  9  26.7 
9  16.2 
7  26.7 
6  52.5 
6  41.7 

2 

0  15  3 

1  33  2 

5  40  9 
10  32.9 

14  49.9 

+  4  44-3 
+  5  59  5 
'V  9  58.2 

-  9  19  3 

-  5  12.5 

-0.1623 
-0.2023 
+0.9327 
+0.6578 
+0.0791 

0.5776 
0.5776 

0.5774 
0.5773 
0.5773 

-0. 1644 
0. 1674 

01715 

0^755 
0.1791 

+25 
-►23 

+90 
.83 

+39 

-40 

-43 

+21 

+  4 
-29 

82  Leonis 

83  Leonis 
r  Leonis 

W.  B.  xi.  349 
Mars 

6.9 
6.1 

51 
51 

+  1.43 
1.38 

1.42 

1.42 

-10.8 
10.5 
lo.b 
10.6 

+  3  49  6 
3  32.0 
3  22  9 
3  21.4 
5  12.9 

3 

3  37-4 

4  77 
4  36.3 
4  36.6 
6  15.7 

+  8     7-4 
+  7  36.6 
+  8     4.2 

+  8     4-5 
+  9  40.0 

+0.5999 
+0.7983 
+0.8599 
+0.8845 
+1.2321 

0.5774 
0.5774 
0.5774 
05774 
0.5542 

-0.1872 
0.1874 
0.1877 
0.1877 
0.1791 

+75 
+90 

+90 

+90 

-45 

-    I 

+11 

+15 

4l6 

-84 

89  Leonis 
/i  Virginis 

13  Virginis 
7  Virginis 
y  Virginis 

6.2 

37 
6.3 

41 

2.8 

+1.38 

1-37 
1.26 

1.25 

1. 16 

-10.6 
9.8 
8.0 

7.9 
6.8 

+  3  35-4 
+  2  18.2 

-  0  15.4 
0     8.1 

0  55-4 

4 

7  23.1 

14  22.9 

2  26.7 

2  587 
12  19.4 

+10  44.9 

-  6  30  3 
+  5     7-3 
^  5  38.2 

-  9  21  3 

+0.1280 
+0.0793 
+0.2993 
+0.0762 
-0.9482 

0.5776 

0.5779 
0.5790 

0.5791 
0.5801 

-0.1890 

0.1915 
0.1936 

0.1937 
0.1930 

+42 

+39 

+52 

+39 

-20 

-27 
-30 
-18 

-30 
-90 

38  Virginis 
k  Virginis 
46  Virginis 
48  Virginis 
51  Virginis 

6.2 

5-9 
6.1 

6.6 
4-4 

+1.17 
1.19 

1. 16 
1.15 

1. 17 

-5.8 

5-5 

5-5 

5-4 
-4.8 

-  3     2.0 

3  177 

2  51.2 

3  8.9 
5     17 

5 

17  13-9 

19  58  9 

20  22.9 

21  47.6 
0  21.4 

-  4  37.5 

-  I  58.5 

-  I  35.4 

-  0  13.8 

+  2   14.5 

+0.2027 
-00633 

-0.5787 

-05552 
+0.8253 

0.5808 
0.5812 
0.5812 
0.5814 
0.5818 

-0.1920 
o.iqii 
0.1910 
0.1905 
0.1895 

+46 

+30 

+  2 

+  3 
+75 

-23 
-38 

-74 

-71 
+12 

NEW 

MOON. 

1 

B.  A.  C.  5695 
B.  A.  C.  5771 
B.  A.  C.  5839 

6.2     +1.35 
6.2 '     1.39 
6.0       1.42 

+  7-3 
7.8 
8.3 

-16  39.1 
17  28.8 
17  39  2 

8 
9 

22  33.2 
3  38.0 
8  29.9 

-  3     3.8 
+  I  49.7 
+  6  30.8 

-0.7504 
-0.2203 
-0.3020 

0.5883 

0.5873 
0.5863 

-0.0677 
0.0581 
0.0489 

-21 

+  9 
+  3 

-90 
-48 

-53 

B.  A.C.6060 

6.5 

1 

+1.52 

+  9.8 

-18  47.0 

23  39-8 

-  2  52.8 

+0.3473 

0.5818 

-0.0199 

+38 

-15 

0CCULTATI0N8,  1904. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

The  Star's 

At  CoMjuNcnoM  in  R.  A. 

Limiting 

Parallels. 

• 

Red'ns  from 

Name. 

Mas. 

1904.0. 

Apparent 
Decunadoa 

WashinKton 
Mean  Time. 

Hour  Angle, 

Y 

x' 

y 

N. 

S. 

• 

- 

Aa 

A8 

0 

s 

1* 

0       ' 

d     h     m 

h      m 

0 

B.  A.  C.  6201 

7-3 

+1.59 

+10.8 

-18  39.2 

10     9  24.7 

+  6  30.8 

+0.1090 

0.5782 

-0.0016 

+22 

-28 

Y  Sagittarii 

Var. 

1.60 

10.9 

18  54.0 

lo  33.1 

+  7  36.7 

^0.3673 

0.5779 

+0.0005 

+37 

-13 

B.  A.  C.  6267 

6.7 

I.6I 

11.4 

X7  51.4 

13  24.0 

+10  21.5 

-0.7206 

0.5766 

0.0059 

-25 

-90 

B.  A.  C.  6287 

6.0 

1.62 

"3 

18  47.2 

14  21.5 

+11   17.0 

+0.2641 

0.5762 

0.0076 

+31 

-19 

B.  A.  C.  6294 

52 

1.63 

11.4 

18  27.9 

14  54-2 

+11  48.6 

-0.0689 

0.5759 

0.0086 

+12 

-39 

p'  Sagittarii 

3-9 

+1.79 

413.5 

-18     1.5 

11  13     3.3 

+   9    II.O 

+0.0904 

0.5654 

+0.0474 

+25 

-29 

f^  Sagittarii 

6.1 

I.8I 

13.3 

18  29.0 

13     7.2 

+  9  14.7 

+0.5828 

0.5653 

0.0475 

+58 

-  I 

B.  A.  C.  6658 

7.0 

1-83 

13.5 

18  33.0 

15  56.0 

+11  57.7 

+0.7950 

0.5639 

0.0521 

+71 

+12 

B.  A.  C.  6710 

6.0 

1.85 

13-8 

18  26.4 

19  59.8 

-  8     6.8 

+0.9055 

0.5618 

0.0587 

+72 

+19 

<r«  Sagittarii 

5.6 

1.85 

14.5 

16  30.6 

21  41.9 

-  6  28.2 

-1.0603 

0.5610 

0.0614 

-43 

-90 

^  Sagittarii 

50 

+1.86 

+14.6 

-16  20.7 

22  31.2 

-  5  406 

-1.1862 

0.5604 

+0.0627 

-55 

-90 

B.  A.  C.  6992 

6.2 

1.99 

16.0 

15    5.0 

13  16  18.2 

+11  31.0 

-1.2044 

0.5511 

0.0888 

-54 

-90 

p  Capricorni 

3-4 

2.00 

16.2 

15    4.8 

16  24.8 

+11  37-5 

-1. 1979 

0.5510 

0.0890 

-54 

-90 

1 

Lalande  39247 

7.4 

2.02 

16.2 

15  17.3 

18  48.4 

-10     3.6 

-0.7564 

0.5498 

0.0922 

-19 

-90 

T*  Capricorni 

7.0 

2.08 

16.3 

15  28.5 

13     0  10.8 

-  4  517 

-0.0404 

0.5476 

0.0993 

+23 

-37 

r»  Capricorni 

5.3 

+2.08 

+16.4 

-15  173 

I     6.3 

-  3  58.9 

-0.1524 

0.5465 

+0.1005 

+17 

-44 

W.  B.  XX,  1293 

6.0 

2.16 

17.0 

14  51.0 

10  30.9 

+  5     8.7 

+0.3715 

0.5418 

0.1 120 

+49 

-14 

8  Aquarii 

6.8 

2.16 

175 

13  25.8 

n     7.6 

+  5  44.2 

-1. 1083 

0.5415 

0.1 127 

-41 

-90 

9  Aquarii 

7.0 

2.16 

17-3 

13  54.1 

II  43.0 

+  6  18.5 

-0.5279 

0.5412 

0.1 134 

-  2 

-70 

18  Aquarii 

5.4 '     2.26 

17.8 

13  17.1 

23     6.3 

-  6  39.4 

+0.1611 

0.5361 

0.1257 

+37 

-25 

A  Capricorni 

5-4    +236 

+18.5 

-II  48.2 

14  10  21.7 

+  4  15-5 

+0.0121 

0.5314 

+0.1365 

+30   -34  1 

B.  A.  C.  7620 

6.5 

2.39 

18.9 

10  45.5 

13  58.1 

+  7  45-4 

-0.6394 

0.5300 

0.1397 

-  5 

-81 

B.  A.  C.  7697 

6.8 

2.45 

18.8 

10  54.6 

•  20  59.2 

-  9  26.0 

+0.5282 

0.5276 

0.1455 

+65 

-  5 

B  A.  C.  7774 

6.2 

2.50 

193 

9  30.8 

15     I  56.7 

-  4  37-5 

-0.2815 

0.5260 

0.1492 

+16 

-51 

67  Aquarii 

6.2  1     2.62 

19.8 

7  27.6 

15  42.1 

+  8  43.8 

-0-4334 

0.5224 

0.1583 

+  9 

-61 

A  Aquarii 

3.8 

+2.66 

+19.3 

-  8     5.1 

20  37.9 

-10  29.0 

+1.0454 

0.5214 

+0.1610 

+82 

+28 

20  Piscium 

5-7 

2.93 

19.6 

3  17  4 

17    2     1.7 

-  5  55  8 

+0.6566 

0.5185 

0.172 1 

+82 

+  I 

W.B.xxiii,xo69 

6.9 

3.02 

19.9 

-  0  48.5 

8  20.7 

+  0  12.5 

^.9974 

0.5189 

0.1734 

-26 

-90 

44  Piscium 

5-8 

3.16 

19.4 

+  I  24.8 

21  58.7 

-10  32.9 

-1.0771 

0.5201 

0.1747 

-30 

-89 

B  A.  C.  167 

7.5 1     3.28       19.2 

2  36.2 

18     5   15.1 

-  3  29  I 

-1.1185 

0.5210 

0.1743 

-33 

-88 

B.  A.  C  237 

6.7  1  +3.29    +18.3 

+  2  52.2 

II  40.1 

+  2  44.8 

-0.2942 

0.5226 

+0.1736 

+18 

-52 

B.  A.  C.  243 

7.3    3.31 ;   18.4 

3  34  3 

12  43.9 

+  3  46.8 

-0.8822 

0.5228 

0.1737 

-16   -86 

77  Piscium 

6.1 

3.38 

17.8 

4  24.1 

19  16.5 

+10    8.0 

-0.6635 

0.5244 

0.1724 

-  2   -82 

e  Piscium 

5-7 

338 

17.8 

5     8.8 

20  37.2 

+11  26.3 

-1.2503 

0.5247 

0.1720 

-49 

-85 

96  Piscium 

6.6 

3-51 

16.8 

6  48.2 

19     7  20.1 

-  2    9.6 

-1.2382 

0.5280 

0.1688 

-46 

-83 

1 

fjL  Piscium 

52 

+3.50 

+16.5 

+  5  39-2 

7  54-7 

-  1  360 

+0. 1 195 

0.5282 

+0.1686 

+41 

-27 

64  Ceti 

5-7 

3-68 

13.8 

8     7.5 

»0    4  51.4 

-  5  17  0 

+0.8440 

0.5362 

0.1578 

+90 

+16 

65  Ceti 

4-5 

369 

13.8 

8  24.0 

5  405 

-  4  29  5 

+0.6719 

0.5365 

0.1573 

+85 

+  5 

f  Arietis 

5-4 

3.78 

131 

10  10.8 

II  32.5 

+  I  11.8 

-0-3532 

0.5391 

0.1531 

+15 

-52 

B.  A.  C.  755 

7.0 

3.78 

12.9 

10     8.2 

12  30.4 

+  2     7.9 

-0.1595 

0.5395 

0.1524 

+44 

-40 

25  Arietis 

7-3 

+3.76    +12.6 

+  9  46.5 

12  50.4 

+  2  27.3 

+0.2840 

0.5396 

+0.1522 

+51 

-16 

38  Arietis 

5-2      3-88 

11.5 

12     2.7 

21  25.5 

+10  46.3 

-0.9000 

0.5436 

0.1452 

-17 

-78 

W.  B.  ii,  1033 

5-9  '     3  94 

9.6 

12  49.2 

ai     7  47.1 

-  3  II  7 

-0.2816 

0.5486 

0.1353 

+19 

-45 

B.  A.  C.  987 

63 !     3-95 

94 

12  41.2 

10  10.0 

-  0  53.4 

+0.1821 

0.5498 

0.1329 

+45 

-19 

W.B.(2)iv.59 

6.4:     4.14 

31 

17     1.9 

aa  14  34.0 

+  2  34  3 

-1. 1782 

0.5636 

0.0973 

-45 

-73 

48  Tauri 

6.4 

+4.09    +  2.8 

+15     9.7 

16   4.2 

+  4     1.5 

+0.9607 

0.5643 

+0.0951 

+90 

+32 

7  Tauri 

3.9      4.10        2.3 

15  23.8 

17  53- 1 

+  5  46.7 

+0.8797 

0.5651 

0.0925 

+90 

+26 

55  Tauri 

7-3 '     413        2.3 

16  17.5 

17  55-6 

+  5  49.1 

-0.0700 

0.5652 

0.0924 

+30 

-28 

<)»  Tauri 

4.0      4.16 

2.0 

17  19. 1 

19  16.4 

+  7     71 

-1.0395 

0.5658 

0.0904 

-29 

-73 

63  Tauri 

5.6      4.14 

1.9 

16  33.3 

19  302 

+  7  20.4 

-0.2049 

0.5659 

0.0901 

+23 

-36 

*•  Tauri 

4-7    +415 

+  1.8 

+17  13.3 

19  48.0 

+  7  37-7 

-0.8899 

0.5661 

+0.0896 

-18 

-73 

70  Tauri 

6.3       411 

17 

15  43-3 

20  30.6 

+  8  18.8 

+0.7699 

0.5666 

0.0886 

+90 

+20 

71  Tauri 

6.0      4.10 

1.6 

15  24.1 

20  50.5 

+  8  38.1 

+1.1412 

0.5666 

0.0880 

+90 

+48 

1 

1 

75  Tauri 

5.3 1     4.12 

1-4 

16     8.7 

21  46.6 

+  9  32.2 

+0.4301 

0.5669 

0.0866 

+63 

0 

1 

»« Tauri 

3  9       4" 

1-4 

15  45.0 

21  50.2 

+  9  35.7 

+0.8566 

0.5670 

0.0866 

+90 

+26 

1 

■ 

^  Tauri 

3.6    +4. 1 1 

1 

+  1.4 

+15  39.5 

21    52.7 

+  9  38.2 

+0.9573 

0.5672 

+0.0865 

+90 

+32 
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ELEMENTS 

FOR 

THE  PREDICTION  OF  ( 

OCCULTATIONS. 

NOVEMBER. 

• 

Thb  Star's 

At  COMJUMCTION  IN  R.  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Honr  Angle, 
H 

Y 

x' 

y 

N. 

S. 

Am 

Aa 

0 

s 

M 

0       f 

d 

h     m 

h      m 

0 

B.  A.  C.  1 391 

5.0 

+4.12 

+    1.2 

+15  59.1 

3» 

22  43.5 

+10  27.2 

+0.6815   0.5673 

+0.0852 

+89 

+15 

81  Tauri 

5-5 

4.10 

1.2 

15  29.0 

22   46.4 

+10  30.0 

+1.2197   o-5^3 

0.0851 

+90 

+57 

B.  A.  C.  1394 

7.5 

4.11 

1.2 

15  56.5 

22   49.4 

-f-io  32.9 

•W57369  0.5674 

0.0851 

+90 

+18 

85  Tauri 

6.5 

4.II 

I.I 

15  38.8 

23    18.9 

+11     1.3 

+1.0924   0.5676 

0.0843 

+90 

+43 

B.  A.  C.  1406 

75 

4.12 

0.9 

16     7.3 

28 

0      6.3 

+11  47.1 

+0.6533   0.5679 

0.0831 

+85 

+13 

a  Tauri 

x.o 

+4.12 

+  0.5 

+16  19.0 

I      7.3 

-II   14.0 

+0.5289  0.5683 

+0.0815 

+71 

+  6 

89  Tauri 

6.5 

4.11 

0.4 

15  50.5 

2      7.6 

-10  15.8 

+1.1146  1  0.5688 

0.0799 

+90 

+47 

0"  Tauri 

4.8 

4.10 

+   0.5 

15  43-7 

2  37-6 

-  9  46.8 

+1.2745   0.5690 

0.0791 

-^90 

+67 

B.  A.  C.  1526 

5.8 

4.12 

-  1.6 

17     0.2 

10  38.0 

-  2      3.2 

+0.5024   0.5720 

0.0661 

+69 

+  6 

104  Tauri 

5.1 

4.19 

2.7 

18  30.9 

15    0.6 

+  2    10.3 

-0.8246  0.5739 

1 

0.0587 

-14 

-71 

III  Tauri 

5.2 

-t-4.11 

-  4.3 

+17  17.6 

22  26.8 

+  9  20.6 

+0.8537   0-5765 

+0.0457 

+90 

+29 

115  Tauri 

5.4 

4.1 1 

4.7 

17  52.7 

23  38.4 

+10  29.7 

+0.2897   0.5768 

0.0436 

+52 

-  3 

117  Tauri 

6-3 

4.09 

4-7 

17     9.5 

24 

0     1.5 

+10   51.9 

+1.0659  j  0.5769 

0.0429 

+90 

+43 

W.B.(a)  V.606 

7.0 

4.12 

•4.9 

18  17.2 

0  34  I 

+11    23.3 

-o.iooo ;  0.5771 

0.0419 

+29 

-25 

119  Tauri 

4.6 

4.12 

5  3 

18  31.3 

I  48.8 

-II    24.7 

-0.2966  1  0.5775 

0.0398 

+17 

-36 

120  Tauri 

5.3 

+4. 1 1 

-  5  4 

+i8  28.2 

2  23.0 

-10  51.7 

-0.2207    0.5776 

+0.0386 

+22 

-31 

B.  A.  C.  1796 

7-5 

4.11 

6.3 

18  56.3 

6  143 

-  7    8.7 

-0.5765 

0.5787 

0.0316 

+  I 

-61 

127  Tauri 

6.3 

4.11 

^.4 

18  55.9 

6  25.0 

-  6  58-3 

-0.5639 

0.5788 

0.0313 

+  2 

-55 

130  Tauri 

5-5 

4.06 

6.7 

17  415 

8  23.6 

-  5     40 

+0.7973 

0.5793 

0.0277 

+90 

+28 

X^  Orionis 

5.1 

4.07 

8.5 

19  41.4 

15  134 

+  I  31.0 

-11532 

0.5809 

0.0153 

-42 

-70 

71  Orionis 

51 

+4.02 

-9.6 

■ng  11.2 

20     5.8 

+  6  12.7 

-0.5744 

0.5819 

+0.0057 

+  2 

I 
-54' 

20  Geminomm 

6.3 

393 

10.9 

17  50.7 

26 

3  31.7 

-10  37  7 

+0.8177 

0.5830 

-0.0084 

+90 

+30 

21  Geminomm 

6.5 

3.93 

10.8 

17  51.0 

•3  32.1 

-10  37.3 

+0.8123 

0.5830 

0.0085 

+90 

+30" 

22  Geminorum 

7.2 

395 

IX.4 

19  30.0 

4  30  i 

-  9  41.8 

-0.9190 

0.5831 

0.0103 

-21 

-70; 

26  Geminorum 

51 

3.88 

1 1.8 

17  44.2 

7  48.9 

-  6  29.9 

+0.8756 

0.5834 

0.0166 

+90 

+34 

W.B.(2)  vi.1630 

6.2 

+380 

-134 

*i7  53  3 

16  16.9 

+  I  39  5 

+0.5060 

0.5839 

-0.0328 

+69 

+10 

B.  A.  C.  2432 

7.0 

372 

15.0 

18  27.2 

26 

0  59.8 

4IO       3.2 

-0.4388 

0.5839 

0.0493 

+  9 

-47 

W.B.(2)vii.685 

5.6 

3.65 

154 

17  17.2 

4  417 

-10  23.0 

+0.5751    0.5838 

0.0562 

+76 

+  12 

/  Geminorum 

52 

3.62 

16. 1 

17  53.4 

7  55.8 

-  7  16.1 

-0.2400 

0.5836 

0.0622 

1-21 

-35 

I  Cancri 

59 

3.49 

16.7 

16    2.5 

15  22.1 

-  0    6.1 

+1.1544 

0.5829 

0.0756 

+90 

+50 

B.  A.  C.  2649 

6.3 

+3-49 

-17.0 

+i6  46.4 

16    0.4 

+  0  30.8 

+0.3518 

0.5829 

-0.0768 

+57 

-  3 

3  Cancri 

6.0 

3-49 

173 

17  34  0 

16  57.2 

+  I  25.5 

-0.5413 

0.5827 

0.0784 

+  4 

-57, 

1    5  Cancri 

64 

3-47 

17.2 

16  42.9 

17  16.2 

+  I  43  8 

+0.3124 

0.5827 

0.0790 

-^54 

1 

-  5i 

1  Leonis 

5.2 

2.87 

19. 1 

II  43.2 

28 

8     21 

-  8  54-7 

+1.1356 

0.5758 

0.1396 

+90   +42 

A  Leonis 

4.6 

2.64 

19.1 

10  27.8 

23  41.8 

+  6  II. 5 

+0.0776  j  0.5727 

1 

0.1582 

+39   -27 

1 

B.  A.  C.  3538 

7.0 

+2.56 

-18.7 

+  9  26.6 

29 

5  59.1 

-II  44.4 

+0.0987  1  0.5715 

-0.1647 

1 

+40   -27' 

44  Leonis 

6.2 

2.54 

18.6 

9  16. 1 

7  18.6 

-10  27.8 

+ao578   0.5713 

0.1660 

+  38   -28 

48  Leonis 

52 

2.47 

179 

7  26.6 

II  31.6 

-  6  23.7 

+1.2031    0.5705 

0.1698 

+90 '  +45 ' 

37  Sextantis 

6.2 

2.41 

17.8 

6  52.5 

16  30.3 

-  I  35  5 

-1-0.9234   0.5700 

0.1740 

♦90 

+20 1 

56  Leonis 

6.6 

2.35 

175 

6  41.6 

20  53.7 

+  2  38.7 

+0.3357   0.5694 

0.1773 

+55 

-15  i 

82  Leonis 

6.9 

•f2.20 

-15-7 

+  3  49.5 

80 

10    2.2 

-  8  40.5 

+0.8527   0.5683 

-0.1853 

+90! +14 

83  Leonis 

6.1 

2.15 

15.5 

3  31  9 

10  33  3 

-  8  10.4 

+1.0536   0.5683 

0.1855 

+901  +28 

r  Leonis 

51 

2.19 

15.6 

3  22.8 

« 

II     2.7 

-  7  42.0 

+1.1157   0.5682 

0.1858 

♦90  i  +34 1 

!        W.  B.  xi,  349 

51 

2.19 

15.6 

3  21.3 

II     3.1 

-  7  41  7 

+1.1403  >  0.5682 

0.1858 

+90 

+36 

1  89  Leonis 

6.2 

2.14 

15.6 

3  35.3 

13  54  6 

-  4  56.1 

+0.3705  1  0.5680 

0.1870 

-^57 

-14 

fi  Virginb 

3.7 

+2. 1 1 

-14-7 

+  2  18.1 

21     7.4 

-f  2     1,7 

+0.3124 

0.5680 

-a  1896 

+53 

-17 

DECEMBER. 

13  Virginis 

6.3 

1-95 

12.6 

-  0  15.4 

1 

9  35- 1 

-  9  56.6 

+0.5174 

0.5684 

-0.1917 

+68 

-  6 

tf  Virginis 

4-1 

+1.94 

-12.6 

-  0    8.2 

10    8.2 

-  9  24.6 

+0.2897 

0.5685 

-0.1917 

+52 

-18 

Mars 

I  19.9 

16    0.7 

-  3  44  4 

+0.3692   0.5474 

ai825 

+57   -13 

y  Viiginis  (mAm) 

2.8 

1.82 

11.3 

0  55-5 

19  48.2 

-  0     4.8 

-0.7663   0.5696 

ai9i2 

-8-90 

38  Virginis 

6.2 

1.81 

10. 1 

3     2.1 

2 

0  52.7 

+  4  48.9 

+0.3930   0.5699 

0.1903 

+58 

-13 

Jk  Virginis 

5.9 

Z.82 

9-7 

3  17-8 

3  43  4 

+  7  33  7 

+0.1172 

0.5703 

0.1895 

+41 

-28 

46  Virginis 

6.1 

+X.79 

.9.8 

-  a  51.3 

4     8.3 

+  7  57-7 

-0.4070   0.5704 
1 

-0.1894 

+11 j-60 
1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Thb  Star's 

At  Comjumctiom  in  R.  A. 

Limiting 
Parallels. 

Red'nt  from 

1 

Name. 

Maf. 

190 

t 

4.0. 

Apparent 
Declination, 

Waahington 
Mean  Time. 

Hoar  Angle, 
// 

Y 

x' 

y 

N. 

S. 

• 

AB 

m 

•       * 

d 

h     m 

h     m 

• 

48  Virginia 

6.6 

«n.78 

-9.6 

-  3    9.0 

% 

5  35-9 

4  9  22.2 

-0.3864 

0.5706 

-0.1889 

+13 

-58 

51  Virgin  is 

44 

1.77 

8.7 

5     1.8 

8  15.0 

411 55.a 

41.0094 

0.5709 

o.x88o 

485 

425 

66  Virginis 

58 

173 

8.0 

4  399 

14  39-5 

-  5  53.3 

-0.5541 

0.5722 

0.1852 

♦  3 

-72 

/*  Virginis 

6.1 

1.72 

7  3 

5  58.6 

17  138 

-  3  24.3 

40.2948 

05727 

0.1838 

+51 

-18 

A  Virginis 

49 

1.70 

73 

5  45-7 

17  54-6 

-  2  45.0 

-0.0464 

05729 

0.1834 

+30 

-37 

77  Virginis 

7.0 

+1.72 

-6.9 

-  7    7  9 

x8  3X.9 

-  2    9,0 

4I.22XI 

0.5730 

-0.1831 

483 

+44 

80  Virginis 

58 

X.69 

7  3 

4  54  6 

19  27.9 

-  I  15.1 

-I.1913 

0.5732 

0.1825 

-42 

-90 

81  Virginis 

7.0 

X.7X 

6.6 

7  23  0 

20  21.2 

-  0  23.6 

4X.I435 

0.5733 

0.1820 

+83 

436 

B.  A.  C.  4647 

6.4 

X.64 

55 

7  35  3 

8 

3  55  9 

+  6  34.9 

-0.0107 

05750 

0.1768 

432 

-35 

94  Virginis 

6.8 

1.63 

4.7 

8  26.  X 

8  49.7 

4X1    383 

-0.0115 

0.5762 

0.1728 

432 

-35 

95  Virginis 

5.7 

+1.65 

-4.6 

-  8  51.4 

9    0.7 

411    48.9 

40.3826 

0.5762 

-0.1727 

+55 

-14 

96  Virginis 

6.5 

X.65 

42 

9  52.9 

9  59  5 

-n   144 

41.2488 

0.5764 

0.17 18 

480 

448 

K  Virginis 

43 

x.64 

41 

9  49  7 

IX  40.1 

-  9  37-4 

40.9084 

0.5769 

0.1704 

480 

4l8 

B.  A.  C.  4828 

6.0 

155 

X.8 

"  53  9 

22    34 

4  0  23.6 

41.2849 

0.5793 

0x599 

478 

+561 

V  Librae 

59 

155 

I.X 

XI  304 

4 

5  27.0 

4  7  31.0 

-0.2616 

0.58x2 

0.X514 

4l6 

-50 

^  Librae 

58 

+X.54 

-  I.I 

-XI     1.4 

6  28.1 

4  8  29.9 

-0.9058 

0.5814 

-0.1501 

-22 

-90 

17  Librae 

72 

153 

I.O 

xo  46.2 

7     6.6 

4  9    7.0 

-1.2585 

0.5815 

0.1493 

-55 

-90 

18  I«ibrae 

6.2 

1.52 

-    X.I 

10  45.6 

7  22.9 

4  9  22.7 

-1.3099 

0.5816 

-0.1490 

-68 

-90 

XEir 

MOOAT. 

B.  A.  C.  6287 

6.0 

+1.53 

410.9 

-18  47.2 

8 

0    53 

-  x  IX.2 

40.1023 

0.5806 

40.0055 

423 

-29 

B.  A.  C.  6294 

5.2 

153 

1 1.0 

18  27.9 

0  37.6 

-  0  40.0 

-0.2309 

0.5804 

0.0066 

+  3 

-49 

</  Sagittarii 

4-9 

1.60 

12.6 

19    7-2 

20  39.8 

-  5  20.7 

40.9644 

0.5721 

0.0430 

471 

424 

/I*  Sagittarii 

39 

1.60 

12.9 

18     1.5 

22  27.9 

-  3  36  4 

-0.1171 

0.5713 

0.0460 

+14 

-41 

f}'  Sagittarii 

6.1 

1.61 

12.7 

18  29.0 

22  31.6 

-  3  32-9 

40.3711 

0.5713 

0.0462 

442 

-13 

B.  A.  C.  6658 

7.0 

+1.62 

+13.0 

-18  33.0 

9 

I  17.7 

-  0  52.6 

40.5783 

0.5699 

40.0510 

458 

-  2 

B  AC.  67x0 

6.0 

1.64 

13,2 

18  26.5 

5  174 

4  2  58.8 

40.6805 

0.5677 

0.0576 

468 

+  5 

<•*  Sagittarii 

5-6 

x.63 

137 

x6  30.6 

6  57  6 

+  4  35.5 

-1.2777 

0.5671 

0.0604 

-70 

-90 

Lalande  39247 

7-4 

175 

I5.I 

15  17-4 

10 

3  41  2 

4  0  37.x 

-1.0096 

0.5559 

0.0920 

-33 

-90 

Piazzi  XX.  194 

6.2 

1.77 

149 

16  51.1 

8     52 

+  4  52.4 

41.0923 

0.5535 

0.0980 

+73 

+34 

T«  Capricorn i 

7.0 

+1.78 

+  15-2 

-15  28.6 

8  578 

+  5  43.3 

-0.3056 

0.5530 

40.0992 

+  9 

-54 

r«  Capricomi 

5  3 

1.78 

153 

15  17-3 

9  52  2 

+  6  35.9 

-0.4182 

05525 

0.1004 

4  2 

-62 

W.  B.  XX,  1293 

6.0 

X.84 

157 

14  5X.O 

19    6.8 

-  8  27.4 

40.0903 

0.5474 

0.1121 

432 

-29 

9  Aquarii 

7.0 

1.81 

16.0 

13  54  I 

20  17.7 

-  7  18.8 

-0.8052 

0.5469 

0.1135 

-19 

-90 

18  Aquarii 

54 

193 

16.3 

13  X7.2 

11 

7  297 

+  3  31  8 

-0.1329 

0.5409 

0.1261 

42X 

-42 

A  Capricomi 

5-4 

+2.0X 

416.8 

-II  48.3 

18  35.2 

-  9  43.2 

-0.2918 

0.5354 

40.1370 

+  14 

-52 

B.  A.  C.  7620 

6.5 

2.03 

17.2 

10  45.6 

22     8.6 

-  6  X6.3 

-0.9421 

0.5338 

0.1402 

-25 

-90 

B.  A.  C.  76t>7 

6.8 

2.  IX 

17.0 

10  54.6 

IS 

5     46 

4  0  27.1 

40.2127 

0.5308 

0.1460 

+43 

-23 

B.  A.  C.  7774 

6.2 

2.12 

174 

9  308 

9  58.8 

+  5  X2.5 

-0.5933 

0.5287 

0.1497 

-  2 

-76 

67  Aquarii 

6.2 

2.27 

17.8 

7  27.6 

23  37-2 

-  5  33  3 

-0.7490 

0.5240 

0.1588 

-  9 

-90 

A  Aquarii 

3.8 

+2.3X 

417.4 

-8    5.2 

18 

4  311 

-  0  48.0 

40.7249 

0.5225 

40.1615 

481 

4  6 

20  Piscium 

57 

2.63 

175 

3  17  4 

14 

9  51.8 

4  3  42.0 

40.3467 

0.5172 

0.1724 

+55 

-15 

W.B.xxiii,io69 

6.9 

2.72 

17.9 

-  0  48.6 

16  11.6 

+  9  511 

-1.3020 

0.5170 

0.1736 

-56 

-90 

B.  A.  C.  237 

6.7 

305 

16.7 

4  2  52.1 

15 

19  404 

-II  27.0 

-0.5693 

0.5x92 

0.1740 

+  3 

-73 

B.  A.  C.  243 

7-3 

307 

16.5 

3  34-2 

20  44.7 

-10  24.6 

-1.1563 

0.5194 

0.1738 

-37 

-86 

77  Piscium 

6.1 

+315 

4I6.I 

4    4    24.1 

16 

3  20.4 

-  4     0.4 

-0.9279 

0.5208 

40.1727 

-20 

-86! 

ft  Piscium 

52 

333 

14.9 

5  392 

16    5.0 

4  8  22.1 

-0.1234 

0.5245 

0.1690 

427 

-40' 

64  Ceti 

5.7 

3.57 

12.5 

8     7.4 

17 

13  12.5 

4  4  52.0 

40.6427 

05326 

0.1587 

■k8i 

+  3' 

,  65  Ceti 

45 

3-59 

12.5 

8  24.0 

14     1.9 

•»  5  39  8 

40.4721 

0.5329 

0.1582 

+65 

-  6 

<  Arietis 

5-4 

3.70 

12.0 

10  10.8 

19  56.5 

411  23.7 

-0.5407 

0.5357 

0.1542 

+  5 

-66 

B.  A.  C.  755 

7.0 

+373 

4X2.8 

4IO      8.2 

20  54.7 

-II  39-9 

-0.3452 

0.5362 

40.1536 

+15 

-52 

25  Arietis 

7-3 

3.74 

II.4 

9  46.5 

21   14.9 

-XI  20.3 

40.0993 

0.5364 

0.1533 

440 

-25 

38  Arietis 

52 

3.84 

10.6 

X2      2.1 

18 

5  53  I 

-  2  58.2 

-X.0650 

0.5408 

0.1466 

-30 

-78 

W.  B.  ii.  1033 

59 

3.95 

8.8 

12    49.2 

16  17.5 

4  7    6.5 

-0.4218 

0.5464 

0.1371 

411 

-55 

B.  A.  C.  987 

6.3 

396 

8.6 

12    41.2 

x8  40.8 

4  9  25.4 

40.0469 

0.5475 

0.1347 

+37 

-26 

W.  B.  iii.  275 

6.2 

44.01 

4  6.9 

412    17.5 

19 

0  46.4 

-  8  40.9 

■♦•I.27XO 

0.5513 

40.1282 

.►90 

+58 
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OCCULTATIONS,  1904. 


ELEMENTS : 

FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER.                                                                                   | 

Thb  Star's 

At  Conjunction  in  R  A. 

Limiting 
Parallels. 

Red'ns  from 

Name. 

Mag. 

1904.0. 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 
H 

Y 

X* 

y 

N. 

S. 

Aa 

A2 

0 

0 

8 

f 

0        t 

d     h     m 

h     m 

W.  B.  (2),iv.59 

6.4 

+4-32 

+  2.7 

+17      1.9 

1»  23     3.1 

-II     8.7 

-1.2365 

0.5643 

+0.1000 

-51 

-73 

48  Tauri 

6.4 

4.28 

2.2 

15    97 

30    0  32.8 

-  9  42.1 

+0.8970 

0.5651 

0.0978 

+90 

+27 

y  Tauri 

39 

430 

1.6 

15  23.8 

2  21.2 

-  7  57  4 

+0.82 1 1 

0.5662 

0.0952 

+90 

+23 

55  Tauri 

7-3 

432 

17 

16  17.5 

2  23.6 

-  7  551 

-0.1240 

0.5662 

0.0951 

+27 

-31 

<J»  Tauri 

4.0 

4-37 

1.6 

17  19. 1 

3  43-9 

-  6  37.6 

-1.0857 

0.5669 

0.0932 

-33 

-73 

63  Tauri 

5-6 

+4-34 

+  1.4 

+16  33.2 

3  57-6 

-  6  24.4 

-0-2545 

0.5671 

+0.0928 

+20 

-39 

d«  Tauri 

47 

436 

1-4 

17  13.3 

4  15.2 

-  6     7.3 

-09355 

0.5672 

0.0924 

-20 

-73 

70  Tauri 

6.3 

432 

1.0 

15  43.3 

4  57-6 

-  5  26.4 

+0.7181 

0.5677 

0.0913 

+90 

+17 

71  Tauri 

6.0 

432 

0.9 

15  24.0 

5  17  3 

-  5     7-3 

+1.0884 

0.5678 

0.0908 

490 

+42 

75  Tauri 

5.3 

4  34 

0.8 

16    8.7 

6  12.9 

-  4  137 

+0.3830 

0.5683 

0.0894 

+59 

-  3 

f^  Tauri 

39 

+4-33 

+  0.7 

+15  450 

6  16.6 

-  4  10.2 

+0.8077 

0.5684 

+0.0893 

+90 

+23 

^  Tauri 

3.6 

4-33 

0.7 

15  39-5 

6  19. 1 

-  4    77 

+0.9072 

0.5684 

0.0893 

+90 

+29 

80  Tauri 

5.6 

432 

05 

15  25.7 

6  58.9 

-  3  293 

+1.2094 

0.5688 

0.0883 

+90 

+55 

B.  A.  C.  1391 

50 

4  34 

0.5 

15  59  I 

7     9.5 

-  3  190 

+0.6358 

0.5689 

0.0880 

-^82 

+12 

81  Tauri 

5.5 

4-33 

0.4 

15  29.0 

7  12.3 

-  3  16.4 

+1.1712 

0.5689 

0.0880 

+90 

+51 

B.  A.  C.  1394 

7-5 

+433 

+  0.5 

+15  56.5 

7  15  3 

-  3  13  5 

+0.691 1 

0.5690 

+0.0879 

+90 

+15 

85  Tauri 

6.5 

4-35 

+  0.4 

15  38.8 

7  44  6 

-  2  45.1 

+1.0460 

0.5692 

0.0871 

+90 

+39 

B.  A.  C.  1406 

7.5 

4  35 

-  0.2 

16    7.3 

8  31.7 

-  I  597 

+0.6112 

0.5697 

0.0859 

+80 

+11 

a  Tauri 

I.O 

436 

0.2 

16  19.0 

9  32.1 

-  I     14 

+0.4900 

0.5702 

0.0843 

+68 

+  4 

89  Tauri 

6.5 

4-35 

0.3 

15  50.5 

10  31.9 

-  0     37 

+1.0750 

0.5707 

0.0827 

+90 

+42 

(7«  Tauri 

4.8 

+4-35 

-  04 

+15  437 

II     1.7 

+  0  25.0 

+1.2353 

0.571 1 

+0.0820 

+90 

+60 

B.  A.  C.  1526 

5.8 

4.42 

2.2 

17     0.1 

18  57.2 

+  8     3-8 

+0.4875 

0.5752 

0.0690 

+67 

+  5 

104  Tauri 

51 

452 

32 

18  30.9 

23  16.6 

-II  45.9 

-0.8197 

05773 

0.0615 

-13 

-71 

III  Tauri 

5.2 

4.48 

5.2 

17  17.6 

21    6  36.8 

-  4  417 

+0.8657 

0.5807 

0.0486 

+90 

+30 

115  Tauri 

5-4 

4.48 

5-4 

17  527 

7  47-2 

-  3  33.8 

+0.3087 

0.5812 

0.0465 

+54 

-  3 

117  Tauri 

6.3 

+4.46 

-  3-6 

+  17     9.5 

8     9.9 

-  3  12.0 

+1.0799 

0.5814 

+0.0458 

+90 

+46; 

W.B.(2).v,6o6 

7.0 

449 

57 

18  17.2 

8  41-9 

-  2  41. 1 

-0.0756 

0.5817 

0.0448 

+30 

-23! 

119  Tauri 

4.6 

450 

5.9 

18  31.3 

9  55  6 

-  I  302 

-0.2675 

0.5822 

0.0426 

+19 

-34. 

120  Tauri 

5-3 

4.50 

6.1 

18  28.2 

10  29.2 

-  0  57.8 

-0.1907 

0.5824 

0.0415 

+24 

-31 

B.A.  C.  1796 

75 

4.52 

7.1 

18  56.3 

14  16.6 

+  2  41.4 

-0.5339 

0.5839 

0.0345 

+  4 

-51' 

127  Tauri 

6-3 

+452 

-  71 

+18  55.9 

14  27.2 

+  2  51.6 

-0.5209 

0.5839 

+0.0341 

+  5 

-51 

130  Tauri 

5-5 

4.48 

7.6 

17  41-5 

16  23.7 

+  4  43.8 

+0.8337 

0.5846 

0.0304 

+90 

+29 

X^  Orionis 

51 

4-54 

93 

19  41.4 

23     5-8 

+11   II. I 

-1.0826 

0.5870 

0.0178 

-34 

-70 

71  Orionis 

51 

450 

10.6 

19  II. 2 

aa   3  52.3 

-  8  13.1 

-0.4970 

0.5884 

+0.0083 

+  7 

-47 

20  Geminorum 

6.3 

4.46 

12.3 

17  506 

II   8.7 

^  I  13  0 

+0.8994 

0.5901 

-0.0061 

+90 

+  15 

21  Geminorum 

6.5 

+4.46 

-12.2 

+17  50.9 

II    9.0 

-  I  12.7 

+0.8941 

0.5901 

-0.0061 

+90 

+36 

22  Geminorum 

7.2 

4.46 

12.6 

19  30.0 

12    5.7 

-  0  18.1 

-0.8177 

0.5903 

0.0080 

-14 

-70 

26  Geminorum 

5.1 

4-43 

13-3 

17  44.1 

15  20.1 

+  2  49.0 

+0.9658 

0.5909 

0.0144 

+90 

+40 

W.B.(2),vi,i630 

6.2 

4-39 

15.2 

17  53  3 

23  35  8 

-»-io  46.1 

+0.6204 

0.5919 

0.0309 

+81 

+  17 

B.  A.  C.  2432 

7.0 

4-34 

17.0 

18  27.2 

28    8     5.6 

-  5     3  5 

-0.2950 

0.5923 

0.0477 

+  18 

-37 

W.B.(2).vii,685 

56 

+431 

-17.7 

+17  17.2 

II  42.0 

-  I  35-2 

+0.7160 

0.5923 

-0.0548 

+90 

+20 

/  Geminorum 

5.2 

430 

18.3 

17  53-3 

14  51.0 

i-  I  26.7 

-0.0833 

0.5922 

0.0607 

+30 

-26. 

B.  A.  C.  2649 

6.3 

4.21 

19.6 

16  46.3 

22  42.9 

+  9    0.8 

+0.5190 

0.5916 

0.0759 

+70 

+  7 

3  Cancri 

6.0 

4.21 

19.9 

17  340 

23  38.2 

+  9  53-9 

•  -0.3627 

0.5915 

0.0776 

+14 

-44 

5  Cancri 

6.4 

4.20 

19.9 

16  42.9 

23  56.7 

+10  11.7 

+0.4826 

0.5914 

0.0781 

+67 

+  4 

C  Cancri 

5.0 

+4.17 

-20.9 

+17  559 

24    4  20.8 

-  9  34.1 

-1. 1202 

0.5908 

-0.0863 

-37 

-72 

A  Leonis 

4.6 

350 

23.9 

10  27.7 

26    5     8.8 

-10  34.2 

+0.3386 

0.5779 

0.1588 

+55 

-12 

B.  A.  C.  3538 

7.0 

342 

23.7 

9  26.5 

II  20.5 

-  4  357 

+0.3663 

0.5759 

0.1652 

+57 

-II 

44  Leonis 

6.2 

340 

23.7 

9  16.0 

12  38.9 

-  3  20.1 

+0.3270 

0.5755 

0.1664 

+54 

-14 

37  Sextantis 

6.2 

329 

23.0 

6  52.4 

21  44.4 

+  5  260 

+1.1973 

0.5730 

0.1744 

+90 

+44 

56  Leonis 

6.6 

+323 

-22.9 

+  6  41.5 

2T    2     56 

+  9  37  8 

+0.6143 

0.5718 

-0.1776 

+79 

+  I 

82  Leonis 

6.9 

3.00 

21.5 

3  49.4 

15  10.6 

-  I  44  7 

+1.1372 

0.5688 

0.1853 

+90 

+36 

83  Leonis 

6.1 

2.99 

21. 1 

3  31.8 

15  41.8 

-  I  M-5 

+1.3380 

0.5686 

0.1856 

+90 

+70 

89  Leonis 

6.2 

302 

21.2 

3  35  2 

19     2.9 

+  I  59.6 

+0.6562 

0.5680 

0.1870 

+82 

+  2 

P  Virginis 

37 

301 

20.4 

+  2  18.0 

28     2  16.5 

+  8  58.1 

+0.5987 

0.5668 

0.1893 

+76 

-  I 

13  Virginis 

6.3 

+2.83 

-18.3 

-  0  15.5 

14  49.1 

-  2  55.4 

+0.8013 

0.5653 

-0.1911 

+89 

+11 

0CCULTATI0N8,  1904. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


DECEMBER. 


Thx  Star's 


At  Conjunctiom  in  R.  A. 


Limiting 
Parallels. 


Name. 


V  Virginis 

y  Wrgims  {mean) 
38  Virginis 

k  Virginis 
46  Virginis 

48  Virginis 
51  Virginis 
66  Virginis 

/'  Virginis 

/*  Virginis 

80  Virginis 
B.  A.  C.  4647 

94  Virginis 

95  Virginis 
K  Virginis 

^'  Librae 
f»  Librae 

17  Librae 

18  Librae 


Mag. 


4.1 
2.8 
6.2 

59 
6.1 

6.6 

4.4 
5.8 
6.1 

4-9 

5.8 
6.4 
6.8 

57 
4-3 

5-9 
5.8 
7.2 
6.2 


Red'ns  from 
I904-O. 


Aa 


8 
+2.81 

2.68 
2.66 
2.65 
2.64 

+2.62 
2.62 
2.56 

2-54 
253 

+2.50 
2.45 
2.41 

2.43 
2.41 

+2.26 
2.24 
2.23 

+2.21 


A6 


-18.2 
17.0 

15.6 
15.2 
15.2 

-150 
14.0 

13.3 
12.5 

12.5 

-12.5 
10.4 

9.3 
9.1 

8.3 

'  5.0 
4-9 
50 

-  5.0 


Apparent 
Declination. 


Washington 
Mean  Time. 


o 
o 

3 

3 
2 

3 
5 
4 
5 

5 

4 

7 

8 

8 
9 


8.3 
55-6 

2.2 
17.9 

51.4 

91 
1.8 

40.0 

58.7 
45.8 

54.6 

35-4 
26.2 

51.5 
49.8 


-XI  30.5 
II  1.4 
10  46.3 
-10  45.6 


d     h     m 
28  15  22.5 


29 


I 
6 
9 
9 


II 


30 


91 
18.2 

11.7 
37.0 

6.1 
13  48.1 
20  20.2 
22  57-7 
39-4 

14.8 
54.8 
56.1 

7-3 


23 


I 

9 

14 
15 


31 


17  50.9 

12  7.1 

13  lo.i 

13  49-7 

14  6.4 


Hour  Angle, 
H 


h 

-  2 

+  7 
-II 

-  9 

-  8 


7 

4 
I 

4 
4 


+ 
+ 
+ 


6 
9 
4 

4 

I 


m 

23.1 

3-4 
58.2 

10.6 

46.2 

20.2 

43-7 

349 

6.9 

47.2 

19.2 
18.8 
27.8 
17.1 

391 


-  8     1.3 

-  7    0.5 

-  6  22.3 

-  6    6.2 


+0-5734 
-0.4940 

+0.6676 

+0.3874 

-0.1405 

-0.1215 
+1.282 1 
-0.3015 

+0.5515 
+0.2065 

-0.9512 
+0.2272 
+0.2182 
+0.6163 

+1.1431 

-0.0730 
-0.7275 
-1.0858 

-1.1379 


0.5653 
0.5648 

0.5648 

0.5648 

0.5648 

0.5649 
0.5650 
0.5654 

0.5657 
0.5658 

0.5659 
0.5671 
0.5678 
0.5679 
0.5683 

0.5719 
0.5722 

0.5723 
0.5724 


y 


■0.1912 
0.1905 
0.1894 
0.1886 
0.1885 

-0.1880 
0.1870 
0.1842 
0.1828 
0.1824 

-0.18 1 5 
0.1758 
0.1719 
0.1718 
0.1695 

-0.1509 

0.1497 
0.1489 

-0.1486 


N. 


+73 

+  7 
+83 
+58 
+26 

+27 

+85 
+17 
+70 

+45 

-21 
+46 

+45 

+74 
+80 

+28 
-II 
-36 
-41 


-  3 
-66 

+  2 

-13 

-43 

-41 
+52 
-52 

-  4 
-23 

-90 
-22 
-22 

o 
+36 

-39 
-90 

-90 

-90 
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OCCULTATIONS,  1904. 


OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1904. 

Tub  Star's 

IMMERSION. 

EMERSION. 

- 

Dftte. 

Washington, 

Angle 

from 

Washington, 

Ancle  frtnn 

Duration  oi 
cultatioi 

Name. 

Mag: 

Sidereal 
Time. 

Mean 

Time. 

h    m 

North 
Point 

Vertex, 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

h    m 

e 

e 

h    m 

h    m 

e 

e 

b      m  , 

Jan.      2 

26  Geminomm 

5.1 

I  27.1 

6  42  3 

84 

138 

2  27.0 

7  42  I 

271 

325 

0  59.8  [ 

3 

I  Cancri 

5.9 

7  II. I 

12  21.4 

90 

no 

8  26.9 

13  370 

295 

278 

I    15.6  ' 

5 

B.  A.  C.  3398 

6.0 

6  30.0 

II  32.6 

163 

211 

7     8.9 

12    II.4 

231 

275 

0  38.8 

9 

82  Virginis 

5.3 

10  10.3 

14  56.5 

95 

136 

II   19.9 

16      5.9 

315 

347 

I     9.4 

22 

W.  B.  xxiii,  1069 

6.9 

I  47-5 

5  44.1 

34 

4 

2  59.7 

6  56.1 

273 

232 

X  12.0 

25 

^  Arietis 

5.4 

2  40.8 

6  25.3 

87 

79 

4     3.4 

7  47  7 

231 

196 

I   22.4 

27 

75  Tauri 

5.3 

II    23.0 

14  58.3 

99 

45 

12  11.9 

X5  47- 1 

256 

202 

0  48.8 

28 

III  Tauri 

5-2 

10  35.9 

14    74 

148 

94 

II     8.4 

14  39  8 

217 

164 

0   32.4 

31 

29  Cancri 

5.9 

9    93 

12  29.2 

128 

107 

10  19.5 

13  39  2 

267 

226 

I    10.0 

Feb.     I 

0  Leonis 

3.8 

14  38.1 

17  53.1 

"5 

63 

15  20.0 

18  46.9 

292 

241 

0  53.8 

6 

2  Librae 

6.3 

15   l6.2 

18  11.5 

107 

92 

16  38.6 

19  33  7 

292 

261 

I    22.2 

6 

B.  A.  C.  4772 

6.6 

16    8.4 

19     35 

73 

48 

17  12.9 

20    7.9 

322 

286 

I      4.4 

8 

49  Librae            f 

5.6 

9  55  7 

12  44.0 

129 

z8i 

10  49.7 

13  37-8 

262 

311 

0   53.8   1 

22 

W.  B.  ii,  1033 

5.9 

8  20.5 

10  14.1 

28 

335 

8  57.0 

10  50.5 

315 

263 

0  36.4  ! 

24 

B.  A.  C.  1526 

5.8 

9  38.6 

II  24.1 

73 

18 

10  36.4 

12  21.7 

288 

235 

0  57.6 

25 

130  Tauri 

5.5 

5    6.7 

6  49.0 

106 

124 

6  27.1 

8     9.2 

250 

227 

I  20.2 

Mar.    6 

H  Librae 

5.5 

12     4-3 

13     6.2 

86 

127 

13  12.8 

14  14.4 

3" 

342 

I      8.2  I 

7 

24  Scorpit 

52 

14  10.7 

15     8.3 

78 

108 

15  26.7 

16  24.1 

309 

325 

I  15.8 

9 

B.  A.  C.  6287 

6.0 

16  22.1 

17  11.4 

75 

lOI 

17  49-9 

18  39.0 

286 

299 

I  27.6 

lO 

p'  Sagittarii 

39 

16  47.3 

17  32.6 

76 

107 

18  16.2 

19     1.2 

276 

289 

I  28.6  , 

22 

B.  A.  C.  1406 

7-5 

7    0.4 

7     o.i 

154 

107 

7  28.3 

7  28.0 

196 

146 

0  27.9 

22 

a  Tauri 

I.O 

8    0.9 

8     0.5 

106 

53 

9    6.9 

9    6.3 

249 

195 

I     5-8 

24 

20  Geminomm 

6.3 

9  490 

9  40.4 

34 

341 

10  18.7 

10   lO.O 

343 

288 

0  29.6 

24 

21  Geminorum 

6.5 

9  508 

9  42.2 

31 

338 

10  17.5 

10    8.8 

346 

291 

0  26.6 

26 

29  Cancri 

5.9 

8  37.3 

8  21.0 

119 

108 

9  551 

9  38.6 

275 

239 

I   17.6 

27 

0  Leonis           1 
K  Virginis         f 

3.8 

15  41.9 

15  20.6 

94 

42 

16  313 

16    9.8 

300 

248 

0  49.2 

Apr.      I 

43 

8     3.6 

7  23  9 

54 

105 

8  34-7 

7  54  9 

345 

35 

0  31.0 

I 

2  Librae 

6.3 

13  53.9 

13  13  2 

146 

152 

15     I.I 

14  20.2 

259 

248 

I     7.0 

I 

B.  A.  C.  4772 

6.6 

14  27.5 

13  46.7 

no 

108 

15  47.9 

15    6.9 

292 

270 

I  20.2  > 

2 

^  Librae 

6.3 

15  47-3 

15     2.4 

133 

126 

17     I.I 

16  16.0 

259 

235 

I   13.6  ' 

8 

T«  Capricomi 

5-3 

15  M-5 

14     6.1 

79 

129 

16  23.5 

15  14-9 

268 

312 

I     8.8  ' 

zo 

B.  A.  C.  7774 

6.2 

17  26.5 

16    9.8 

77 

125 

18  399 

17  23.0 

252 

294 

I  13.2  ' 

21 

X  Geminorum 

3.6 

12  28.9 

10  29.8 

132 

78 

13  177 

II   18.4 

251 

198 

0  48.6  j 

30 

V  Librae 

5  5 

II  22.3 

8  48.1 

78 

123 

12  19.3 

9  44  9 

318 

357 

0  56.8 

30 

«  Librae 

43 

17  35-8 

15     0.5 

169 

151 

18     5.9 

15  30.5 

213 

183 

0  30.0 

May     I 

24  Scorpii 

52 

"  552 

9  16  9 

81 

128 

12  55.8 

10  17.3 

308 

349 

I     0.4 

8 

67  Aquarii 

6.2 

17     2.7 

13  56.0 

3 

54 

17  22.6 

14  15.8 

327 

17 

0  19.8 

19 

I  Cancri 

5.9 

II  336 

7  44^ 

90 

36 

12  347 

8  45  6 

301 

246 

I     1.0 

21 

B.  A.  C.  3398 

6.0 

14  47-6 

10  50.2 

164 

112 

15  21.7 

II  24.2 

236 

184 

0  34.0 

26 

B.  A.  C.  4772 

6.6 

II.  47.9 

7  31.4 

161 

194 

12  38.1 

8  21.4 

246 

270 

0  50.0 

26 

B.A.C.4828 

6.0 

19     59 

14  48.1 

65 

18 

19  56.2 

15  37  3 

318 

268 

0  49.2 

27 

cf*  Librae 

6.3 

13  29.0 

9    8.2 

149 

173 

14  31  3 

xo  10.3 

252 

263 

1       2.x 

30 

Y  Sagittaru 

Var. 

21   12.3 

16  38.4 

8 

333 

21  32.3 

16  58.4 

238 

200 

0    20.0 

June    9 

25  Arietis 

7.3 

21  51  5 

16  38.2 

82 

134 

22  58.8 

17  45.4 

234 

282 

I      7.2 

22 

96  Virginis 

6.5 

12  45.7 

6  42.8 

122 

141 

14     6.9 

8     3.8 

288 

287 

I    21.0 

24 

49  Librae 

56 

14  22.8 

8  11.8 

89 

109 

15  42.9 

9  31.6 

306 

309 

I    19.8 

30 

18  Aquarii             , 

5-4 

20     7.0 

13  315 

3 

20 

20  39.9 

14     4-3 

320 

330 

0   32.8 

July      I 

B.  A.  C.  7697      1 

6.8 

16  39-9 

lo     1.0 

102 

152 

17  41.9 

II     2.8 

231 

277 

X     X.8 

21 

V  Librae 

55 

14  35-8 

6  38  5 

94 

108 

15  591 

8     17 

302 

297 

I  23.2  i 

22 

24  Scorpii 

52 

16  58.2 

8  56.6 

52 

47 

17  581 

9  56.4 

326 

308 

0  59.8  ; 

Note.— The  angles  of  positio 

D  are  counted  fi 

om  the  no 

rth  poia 

t  and  vertex  of  th< 

)  Moon's  li 

imb,  tow 

ard  the 

eML 

t  Immersion  below  the  h 

1 

oriion  of  Waahi 

ngton. 

t 

Emersion  below  th 

le  horiion 

of  Wast 

kington. 

• 

r 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR  1904. 

Thb  Star's 

IMMERSION. 

EMERSION. 

Date. 

Washington, 

Angle 

ifrom 

Washington, 

Angle  from 

Daration  o  1 
cultatioi 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

0 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

h    m 

h    m 

0 

h    m 

h    m 

0 

0 

h    m 

July    25 

p"  Sagittarii 

6.1 

16  38.1 

8  24.8 

78 

no 

18     3-3 

9  49-8 

277 

293 

I   25.0 

25 

B.  A.  C.  6658 

7.0 

21    26.0 

13   11.9 

151 

125 

21  47.5 

13  33  3 

182 

152 

0  21.4 

Aug.     5 

48  Tauri              f 

6.4 

21       8.0 

12    10.7 

92 

145 

21    59.6 

13     2.1 

241 

294 

0  51.4 

5 

y  Tauri 

39 

22    53.6 

13   56.0 

93 

146 

23    52.8 

14  55  0 

236 

289 

0  59.0 

5 

70  Tauri 

6.3 

2     7-4 

17      9.2 

112 

157 

3  12.7 

18  14.4 

217 

246 

I     5.2 

20 

Y  Sagittarii        \ 

Var. 

22    23.2 

12   26.7 

71 

27 

23  28.1 

13  31.5 

274 

224 

I     4.8 

23 

W.  B.  XX,  1293  \ 

6.0 

I    28.2 

15    195 

114 

67 

2  15.0 

16    6.1 

209 

159 

0  46.6 

24 

A  Capricomi 

5-4 

I    46.2 

15    33.4 

32 

347 

2  40.5 

16  27.6 

286 

237 

0  54.2 

Sept.    2 

B.  A.  C.  1526 

5.8 

2      7.2 

15    190 

II 

61 

2  39.1 

15  50.8 

322 

8 

0  31.8 

3 

130  Tauri 

5-5 

23   12.8 

12    2I.I 

38 

91 

23  52.3 

13     0.5 

306 

359 

0  39.4 

29 

85  Tauri 

6.5 

21    50,8 

9  172 

1X2 

165 

22  36.8 

10     3.0 

221 

274 

0  45.8 

29 

B.  A.  C.  1406 

7-5 

22    57.2 

10   23.4 

19 

72 

23  30.1 

10  56.2 

312 

6 

0  32.8 

30 

117  Tauri 

6.3 

23      8.7 

10   30.9 

112 

164 

23  57-9 

II   19.9 

228 

282 

0  49.0 

Oct.      I 

20  Geminorum 

63 

3  27.2 

14  44-7 

102 

154 

4  43.2 

16    0.5 

250 

292 

I   15.8 

z 

21  Geminorum 

6.5 

3  27.5 

14  450 

lOI 

153 

4  44- 1 

16     1.4 

251 

293 

I   16.4 

2 

W.B.(2),vii,685 

5-6 

4  469 

16     0.3 

53 

103 

5  506 

17     39 

314 

353 

I     3.6 

II 

ij  Librae             % 

55 

20  21.0 

7    0.4 

108 

61 

21   19.7 

7  590 

265 

214 

0  58.6 

12 

24  Scorpii 

5.2 

20   22.8 

6  58.3 

84 

42 

21  28.2 

8     3.5 

281 

232 

I     5-2 

15 

B.  A.  C.  6658 

7.0 

21    43.3 

8     6.8 

163 

134 

21  48.9 

8  12.4 

171 

141 

0     5.6 

26 

48  Tauri 

6.4 

21    49.3 

7  29.5 

109 

162 

22  37.2 

8  17-3 

222 

274 

0  47.8 

26 

}   Tauri 

39 

23  49- 1 

9  28.9 

119 

172 

0  37.6 

10  17.3 

208 

260 

0  48.4 

26 

70  Tauri 

6.3 

3  27.8 

13     70 

119 

142 

4  33  4 

14  .12.4 

213 

208 

I     54 

26 

75  Tauri 

6.3 

5  33.3 

15     2.2 

78 

51 

6  48.9 

16  27.6 

264 

217 

I  25.4 

26 

B.  A.C.  1391 

5.0 

7     2.3 

16  40.9 

139 

90 

7  46.6 

17  25.1 

209 

157 

0  44.2 

26 

B.  A.  C.  1406 

7-5 

8  41.6 

18  19.9 

117 

63 

9  38.5 

19  16.7 

236 

183 

0  56.8 

26 

a  Tauri 

x.o 

9  49  7 

19  27.9 

79 

25 

10  48.5 

20  26.5 

277 

224 

0  58.6 

27 

115  Tauri 

54 

8  48.4 

18  22.8 

19 

325 

9  1 0.0 

18  44.4 

344 

289 

0  21.6 

Nov.    4 

38  Virginis          f 

6.2 

6  22.8 

15  26.2 

75 

126 

7    6.5 

16    9.8 

324 

15 

0  43.6 

20 

65  Ceti 

4-5 

19  53  9 

3  56.2 

34 

85 

20  40.5 

4  42.6 

287 

339 

0  46.4 

20 

25  Arietis 

7-3 

5  27.2 

13  27.9 

58 

II 

6  39.4 

14  39.9 

269 

218 

I   12.0 

23 

B.  A.  C.  1526 

5.8 

I  13  I 

9     2.6 

76 

129 

2  27.3 

10  16.6 

256 

303 

I  14,0 

24 

130  Tauri 

5-5 

22  52.1 

6  38.1 

1X2 

166 

23  38.6 

7  24.5 

231 

283 

0  46.4 

25 

W.B.(2)vi.i630 

6.2 

8  47-5 

16  30.0 

"5 

72 

10     1.5 

17  43.8 

263 

211 

I   138 

26 

B.  A.  C.  2649 

6.3 

7  58.8 

15  35-4 

102 

99 

9  22.0 

16  58.4 

284 

247 

I  23.0 

26 

5  Cancri 

6.4 

9  54-3 

17  306 

67 

24 

10  52.7 

18  28.8 

324 

273 

0  58.2 

30 

89  Leonis            f 

6.2 

4  44-2 

12     5.7 

106 

157 

5  38.0 

12  59.3 

286 

338 

0  53.6 

Dec.     I 

Mars 

6  49.7 

14     6.9 

no 

161 

7  511 

15     8.1 

290 

339 

I     1.2 

2 

A  Virginis 

4-9 

8  11.4 

15  24.4 

88 

138 

9    6-7 

16  19.6 

316 

2 

0  55.2 

9 

B.  A.  C.  6710 

6.0 

23     9-7 

5  56.7 

86 

45 

0  157 

7     2.5 

246 

199 

I     5.8 

M 

20  Piscium 

5.7 

4  23.1 

10  49.6 

62 

14 

5  27.3 

II  53.6 

255 

204 

I     4.0 

17 

64  Ceti 

5-7 

8     6.3 

14  20.3 

138 

87 

8  33-8 

14  47.7 

195 

143 

0  27.4 

20 

B:  A.C.  1391 

5.0 

23  174 

5  21. 1 

74 

128 

0  21.0 

6  24.5 

254 

308 

I     3-4 

20 

B.  A.  C.  1394 

7-5 

23  22.6 

5  26.3 

87 

140 

0  25.0 

6  28.5 

242 

295 

I     2.2 

20 

B  A.  C.  1406 

7-5 

0  52.0 

6  55  5 

90 

143 

2     3.2 

8     6.5 

236 

283 

I    II.O 

20 

a  Tauri 

I.O 

2  13  7 

8  16.9 

83 

129 

3  35- 1 

9  38.1 

245 

271 

I  21.2 

21 

III  Tauri 

5.2 

22  53.5 

4  53-4 

126 

179 

23  31.6 

5  31.4 

213 

266 

0  48.0 

21 

115  Tauri 

5.4 

0  31.8 

6  31.4 

358 

53 

0  42.2 

6  41.8 

338 

33 

0  10.4 

26 

B.  A.  C.  3538 

7.0 

3  52.2 

9  315 

98 

150 

4  47-7 

10  26.9 

288 

340 

0  55-4 

26 

44  Leonis 

6.2 

5  II-5 

10  50.6 

98 

150 

6  14.3 

II  53-2 

292 

343 

I     2.6 

28 

7/  Virginis 

4-1 

8  25.2 

13  56.0 

145 

195 

9  23.4 

14  540 

262 

302 

0  58.0 

NoTB. — ^The  angles  of  positio 

n  are  counted  f 

rom  the  no 

rth  poin 

t  and  v( 

srtex  of  thi 

B  Moon's  1 

imb,  tow 

rard  the  east 

t  Immersion  below  the  h( 

>rizon  of  Washii 

igton. 

X  Bmers 

ion  below 

the  horizo] 

a  of  Wa 

shington. 
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ILLUMINATED  DISK  OF  MERCURY,  1904. 


FOR  WASHINGTON  MEAN  NOON. 

I 

1 

1 
1 

Date. 

k 

■ 

t 

d 

L 

Date. 

k 

• 

t 

Q 

Z 

Jan. 

"-  — 

o 

0615 

0 
76.7 

e 

351-9 

59.7 

July      3 

0.950 

0 

25.7 

0 
186.9 

67.8 

5 

0.407 

100.7 

347-4 

594 

8 

0.997 

6.4 

226.3 

65.0 

lO 

0.171 

1310 

341-7 

35.8 

13 

0.983 

14.9 

349-4 

57.0 

15 

0.018 

1643 

314-5 

4.6 

18 

0.934 

29.7 

4-1 

47-7 

20 

0.045 

1555 

196.3 

8.6 

23 

0.873 

417 

10.9 

40.6 

25 

0.194 

127.8 

183.5 

317 

28 

0.808 

51.9 

15.7 

35.8 

30 

0-357 

106.5 

179.0 

40.8 

Aug.        2 

0.747 

60.4 

19.2 

32.9 

Feb. 

4 

0.494 

90.7 

175.2 

40.2 

7 

0.687 

68.1 

22.0 

30.8 

9 

0.598 

78.7 

171-5 

36.5 

12 

0.625 

75.6 

24-3 

30.3 

14 

0.680 

69.0 

167.8 

32.9 

17 

0.556 

83.6 

26.1 

307  1 

1 

19 

0.741 

61.3 

164.0 

30.4 

22 

0.477 

92.5 

28.2 

32.2 

1 

24 

0.791 

54-4 

160.2 

28.8 

27 

0.381 

103.7 

30.3 

32.0  ' 

29 

0.831 

48.6 

156.6 

28.2 

Sept.       I 

0.279 

1 16.3 

329 

30.1 

Mar. 

5 

0.869 

42.4 

153-1 

28.9 

6 

0.158 

133.2 

37-3 

22.3 

10 

0.912 

34-4 

149.5 

31.2 

II 

0.049 

154.4 

48.2 

8.8 

1 

15 

0.948 

26.3 

M5-4 

34-9 

16 

0.005 

171.6 

134.8 

I.I 

1 

20 

0.979 

16.4 

139-3 

40.8 

21 

0.080 

146.9 

194.9 

16.3 

25 

0.998 

51 

107-3 

49.1 

26 

0.269 

117.5 

203.4 

45-7 

30 

0.988 

12.6 

346.2 

577 

Oct.        I 

0.506 

89.3 

207.1 

65.2 

Apr. 

4 

0.925 

317 

337.0 

68.0 

6 

0715 

64.6 

209.6 

65-9 

9 

0.799 

53.3 

335.3 

70.1 

II 

0.855 

44.5 

211. 4 

56.3 

14 

0.630 

75.0 

335-8 

63.2 

16 

0.939 

28.8 

212.3 

45.5 

19 

0-453 

95-4 

336-7 

51-9 

21 

0.978 

16.9 

213.9 

37-1 

24 

0.299 

113.8 

337-1 

37-0 

26 

0.995 

7.5 

217.3 

31-2  j 

29 

0.168 

131. 6 

338.0 

24.0 

31 

I.OOO 

0.9 

316.9 

27.6  ' 

May 

4 

0.071 

149. 1 

338.2 

1 1. 1 

Nov.       5 

0.996 

6.8 

16.5 

25.5 

9 

0.013 

166.8 

340.0 

23 

10 

0.987 

13.2 

21.7 

24.6 

14 

0.002 

1754 

140.4 

0.3 

15 

0.971 

19.5 

19.8 

24.8 

19 

0.034 

158.6 

151. 2 

5.6 

20 

0.951 

25.5 

17.1 

26.2 

24 

0.098 

143.4 

152.5 

14. 1 

25 

0.921 

32.6 

13.9 

28.9 

29 

0.181 

129.7 

153.8 

22.2 

30 

0.878 

40.8 

10.3 

33-2  1 

June 

3 

0.271 

1 17.2 

155.5 

28.6 

Dec.        5 

0.823 

49.6 

6.4 

39.9 

8 

0.368 

105.2 

157-7 

34-2 

10 

0.720 

63.9 

2.3 

48.0  ' 

13 

0.474 

92.9 

160.6 

39-8 

15 

0.576 

81.3 

358.5 

56.4 

18 

0.590 

79.6 

164.3 

46.5 

20 

0.368 

105.2 

354-9 

54-9 

23 

0.718 

64.1 

169.2 

54-9 

25 

0.140 

136.0 

349.7 

30.1 

28 

0.849 

45-7 

175.8 

61.7 

30 

0.008 

169.7 

309.2 

2.0 

July 

3 

0.950 

257 

186.9 

67.8 

1 

NOTATION. 

k- 

the  ratio  of  the  area  of  the  illuminated  portion  of  the  appareni 
entire  apparent  disk  regarded  as  circular. 

t  disk  to 

the  area 

of  the 

1=1 

the  angle  between  the  Sun  and  Earth,  as  seen  from  the  plane 

t. 

e= 

the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  i 
with  the  meridian. 

lluminate( 

1  portion, 

makes 

z= 

the  brilliancy  of  the  disk.     The  unit  of  Z  is  the  amoimt  of  ligh 

t  received 

by  an  ey 

e  from     ' 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending 

an  angul 

ar  radius  < 

of  one     . 

1 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  il 

luminated 

by  the  la 

tter  as 

the  mean  disk  of  the  planet  is  illuminated. 
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1 

FOR  WASHINGTON  MEAN  NOON. 

Date. 

Jk 

• 

t 

6 

Z 

Date. 

k 

• 

% 

Q 

Z 

Jan.       o 

0.654 

0 
72.1 

0 
1965 

107.3 

July       3 

I.OOO 

e 
2.2 

e 
206.9 

46.9 

5 

0.673 

69.8 

1945 

102.3 

8 

I.OOO 

I.O 

285.6 

46.9 

lO 

0.692 

67.5 

192.2 

97.6 

13 

0.999 

2.5 

338.8 

47.0 

15 

0.709 

65.4 

189.8 

93.1 

18 

0.999 

4.3 

352.6 

47.1 

20 

0.725 

633 

187.2 

89.2 

23 

0.998 

6.2 

358.9 

47.3 

25 

0.741 

61.2 

184.5 

85.6 

28 

0.995 

8.2 

3.4 

47.5 

30 

0.756 

59-2 

181.7 

82.2 

Aug.       2 

0.992 

lO.I 

6.9 

47.7 

Feb.       4 

0.771 

57.2 

178.9 

79.0 

7 

0.989 

I2.I 

9.8 

47-9 

9 

0.785 

55.3 

176.0 

76.1 

12 

0.985 

14.0 

X2.2 

48.3 

14 

0.798 

53.4 

173-2 

73.4 

17 

0.981 

15-9 

14.4 

48.7 

19 

0.810 

51.5 

170.4 

70.9 

22 

0.976 

17.8 

16.1 

49.2 

24 

0.823 

49.6 

167.8 

68.6 

27 

0.971 

19.7 

17.5 

49.7 

29 

0.835 

47.8 

165.3 

66.4 

Sept.       I 

0.965 

21.6 

18.7 

50.2 

Mar.      5 

0.847 

46.0 

162.9 

64.5 

6 

0.959 

23.5 

19-5 

50.7 

10 

0.858 

44.2 

160.8 

62.7 

II 

0.952 

25.4 

20.0 

51.3 

15 

0.869 

42.4 

158.9 

61.0 

16 

0.945 

27.2 

20.3 

51.9 

20 

0.879 

40.6 

157.2 

59.4 

21 

0.938 

29.0 

20.3 

52.6 

25 

0.889 

38.8 

155.8 

57.9 

26 

0.930 

30.8 

20.1 

53.5 

30 

0.898 

371 

1547 

56.6 

Oct.        I 

0.921 

32.6 

19.6 

54-4 

Apr.       4 

0.907 

35.3 

153.8 

55.4 

6 

0.912 

34.4 

18.8 

55.4 

1 

9 

0.916 

33-5 

153.2 

54.3 

II 

0.903 

36.2 

177 

56.5 

M 

0.925 

31.7 

152.8 

53.3 

16 

0.894 

37-9 

16.4 

57.7 

19 

0.933 

30.0 

152.7 

52.3 

21 

0.885 

39-7 

14.8 

58.9 

24 

0.94  T 

28.2 

152.9 

51.5 

26 

0.875 

41.4 

13.1 

60.3 

29 

0.948 

26.4 

153.4 

50.8 

31 

0.865 

43.2 

II. I 

61.8 

May       4 

0-955 

24.6 

154.2 

50.2 

Nov.       5 

0.854 

44.9 

8.9 

634 

9 

0.961 

22.7 

155.2 

49.6 

10 

0.842 

46.7 

6.6 

65.1 

14 

0.967 

20.9 

156.5 

49.1 

15 

0.830 

48.5 

4.1 

67.0 

\              19 

0.973 

19.0 

158.2 

48.6 

20 

0.818 

50.3 

i'5 

69.0 

24 

1 

0.978 

17.1 

160.3 

48.2 

25 

0.806 

52.1 

358.9 

71.2 

1               29 

0.982 

15.2 

162.6 

47.8 

30 

0.794 

53.9 

356.3 

73-6 

June      3 

0.986 

13.3 

165.2 

47.5 

Dec.        5 

0.781 

55.8 

353.8 

76.2 

8 

0.990 

11.4 

168.2 

47.3 

10 

0.768 

57.6 

351.4 

79.1 

13 

0.993 

95 

171.6 

47.1 

15 

0.754 

59.5 

349.1 

82.2 

18 

0.995 

7.6 

175.8 

47.0 

20 

0.739 

61.5 

3470 

85.5 

23 

0.997 

5-7 

181.2 

47.0 

25 

0.723 

63.5 

3451 

89.0 

28 

0.999 

3.8 

189.2 

46.9 

30 

0.707 

65.6 

343.3 

92.9 

July        3 

1. 000 

2.2 

206.9 

46.9 

35 

0.690 

67.7 

341.7 

97.2 

NOTATION. 

k  =  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparei 

at  disk  to 

the  area  of  the 

entire  apparent  disk  regarded  as  circular. 

/ — the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 

0     the  angle  which  the  line  joining  the  cusps,  or  extremities  oi 

r  the  illui 

ninated  portion. 

makes  with  the  meridian. 

Z  =  the  brilliancy  of  the  disk.     The  imit  of  L  is  the  amount  of  ligh 

t  received 

by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending 

\  an  angu] 

ar  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  Sun,  and  il 

iuminated 

by  the  latter  as 

the  mean  disk  of  the  planet  is  illuminated. 
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Mars  not  being  in  opposition  during  the  year  1904  the  satellites  will  not  be  visible. 


APPARENT   DISK   OF   MARS,   1904. 


January 

I, 

0-954 

January 

31, 

0.970 

March 

I, 

0.982 

March 

31, 

0.992 

April 

30, 

0.998 

May 

30, 

1. 000 

June 

29, 

0.998 

July 

-*9, 

0.991 

August 

28, 

0.982 

September 

27, 

0.966 

October 

27, 

0.948 

November 

26, 

0.929 

December 

26, 

0.911 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent 

diameter  of  the  planet  being  taken  as  unity. 
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APPARENT  ORBITS  OF  THE  SA  TELLITES  OF  JUPITER  IN  iqo4, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(The  vertical  scale  is  three  times  the  horizontal  one.) 

In  the  above  diagram  the  central  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated 
three  times  in  the  vertical  direction,  and  the  dotted  ellipse  represents  the  orbit  of  Satellite 
V.  The  object  of  the  figure  is  to  facilitate  the  identification  of  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice.  For  example,  if  two  satellites  are  seen 
together  a  reference  to  the  above  figure  will  show  which  is  the  inner  and  which  the  outer 
one  of  the  pair. 

The  ephemeris  of  the  four  outer  satellites  of  Jupiter  is  given  on  pages  486-507,  each 
month  occupying  two  pages,  which  contain  respectively  the  times  of  the  phenomena  and 
the  diagrams  of  the  configurations.  The  latter  are  given  for  each  day,  Jupiter  being 
represented  by  a  light  disk,  0»  ^^  ^^^  center  of  the  page,  and  the  relative  positions  of 
the  satellites  at  the  Washington  time  stated  above  the  diagrams  being  indicated  by  dots. 
The  designation  of  each  satellite  is  shown 'by  a  numeral  placed  to  the  right  or  left  of  the 
dot  according  as  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east 
or  toward  the  west — the  motion  being  always  toward  the  numeral.  In  constructing  the 
diagrams  the  latitudes  of  the  satellites  are  always  considered  zero,  except  where  two  or 
more  of  them  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they  are 
placed  one  above  the  other  according  to  their  apparent  latitudes.  If  at  the  epoch  of  any 
configuration,  one  or  more  satellites  are  projected  on  the  disk  of  the  planet,  that  phenom- 
enon is  indicated  by  a  light  disk,  Q*  ^^  ^^^  left-hand  side  of  the  page;  and  if  any  satel- 
lites are  invisible  on  account  of  being  occulted  behind  the  disk  of  the  planet,  or  eclipsed 
by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  0,  at  the  right-hand  side 
of  the  page.  In  both  cases,  the  annexed  numerals  serve  to  point  out  which  satellites  are 
thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is 
constructed,  the  place  of  the  satellite  may  be  found  by  transferring  its  given  position  to 
the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval  by  means  of  the 
following  table  of — 

MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES. 


d      h     m       s 
I.         I    18   28   35.945 

n.     3  13  17  53.735 


V. 


1.769  860  48 
3.554094 16 

d  h  m   8 

o  II  57  27.635 


d   h  m   s 

in.  7  3  59  35.854 

IV.  16  18  5  6.928 

d 

=  0.498  236  52 


7.166387  20 

16-753  552  41 
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SATELLITES  OF  JUPITER,  1904. 


SATELLITE  V. 

WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 

d       h 

d 

h 

d 

h 

d      h 

July 
Aug. 

25      7.7     E. 

Oct 

23 

1Z.5     E. 

July         25 

13.7  w. 

Oct.         23     17.5    W. 

4      6.8    E 

Nov. 

2 

X0.6    E. 

Aug.           4 

12.8    W. 

Nov.          2     16.6    W. 

14     17.9    E 

Z2 

9.7    E. 

14 

11.9  w. 

Z2      15.7     W. 

24     X7.0    E. 

22 

8.8    E 

24 

zi.o    W. 

22       14.8     W. 

Sept 

3     16.1     E. 

Dec 

2 

7  9    E. 

Sept.          3 

10. 1   w. 

Dec           2     13.9    W. 

13     15.2    E. 

Z2 

7.Z     E. 

13 

9.2  w. 

Z2     13.0    W. 

23     14^3    E. 

22 

6.2    E. 

23 

8.3   w. 

22       Z2.2     W. 

Oct 

3     13.3    E. 
13     12.4    E. 

31 

17.4    E. 

Oct            3 
13 

7.4  w. 

6.4   w. 

32    11.3    w. 

WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE   I. 

b       m 

b       m 

h       m 

h       m 

Jan. 

2 

3  140 

May 

19 

6  39.0 

Aug.          3 

i 

9  33  8 

Oct         z8 

zo  43.2 

3 

2Z  43.8 

2Z 

z    9.0 

5 

4     Z.8 

20 

5     9-1 

5 

z6  Z3.6 

22 

19  39  I 

6 

22  29.7 

2Z 

23  35  I 

7 

w  43  5 

24 

14    9-0 

8 

z6  57.6 

23 

18     1.0 

9 

5  13.3 

26 

8  38.9 

zo 

II  254 

25 

12  27.0 

xo 

23  43.2 

28 

3    8.8 

Z2 

5  53.2 

27 

6  53  0 

Z2 

18  13.2 

29 

21  38.7 

14 

0  20.8 

29 

I  19. 1 

14 

12  43  I 

31 

z6    8.5 

15 

z8  48.4 

30 

19  45  2 

x6 

7  13.2 

June 

2 

zo  38.3 

17 

13  15.9 

Nov.          I 

14  1 1.4  . 

18 

I  43  2 

4 

5    8.Z 

19 

7  43  4 

3 

8  37.5  i 

19 

20  13.3 

5 

23  37.8 

21 

2  10.7 

5 

3     37 

2X 

14  43  5 

7 

18    7.5 

22 

20  38.1 

6 

21  29.9 

23 

9  13.6 

9 

Z2   37.2 

24 

15     5-3 

8 

15  56.3 

25 

3  43  7 

zz 

7    6.8 

26 

9  32.5 

zo 

10  22.6 

26 

22  Z3.9 

13 

I  36.4 

28 

3  59  5 

Z2 

4  49  0 

28 

z6  44.Z 

14 

20    6.0 

29 

22  26.7 

13 

23  15  5 

30 

II  143 

z6 

14  35  5 

31 

16  53  6 

15 

17  42.0 

Feb. 

z 

5  44-6 

z8 

9    50 

Sept        2 

zz  20.6 

17 

Z2     8.6 

3 

0  14.9 

20 

3  34-4 

4 

5  47  4 

19 

6  35  3 

4 

z8  45.2 

2Z 

22     3.8 

6 

0  14  3 

21 

z     2.0 

6 

13  15-4 

23 

16  33- 1 

7 

z8  41.0 

22 

Z9  28.8 

8 

7  45.8 

25 

zz    2.4 

9 

13    77 

24 

13  55  6  . 

zo 

2    16.2 

27 

5  31 6 

ZZ 

7  34  2 

26 

8  22.6 

ZI 

20  46.5 

29 

0    0.8 

13 

2    0.8 

28 

2  49  6 

n 

15  170 

30 

z8  30.0 

14 

20  27.2 

29 

21  z6.8 

15 

9  47-4 

July 

2 

Z2  59.  z 

z6 

14  53.8 

Dec.          z 

15  43  9 

17 

4  179 

4 

7  28.2 

z8 

9  20.0 

3 

10  1 1.2 

z8 

22  48.3 

6 

I  57-2 

20 

3  465 

5 

4  38.4 

20 

17  18.9 

7 

20  26.2 

21 

22  Z2.7 

6 

23     59 

9 

14  550 

23 

z6  38.9 

8 

17  33  4 

zz 

9  24.0 

25 

ZI     5.0 

zo 

12     I.I 

13 

3  52.7 

27 

5  313 

Z2 

6  28.6 

Apr. 
Blay 

29 

19    7.2 

14 

22  2Z.5 

28 

23  57  4 

14 

0  56.4 : 

z 

13  37  5 

z6 

z6  50.  z 

30 

18  23.4 

15 

19  24.2 . 

3 

8    7.7 

z8 

zz  18.8 

Oct          2 

12  49^4 

17 

13  52.1 

5 

2  380 

20 

5  47.4 

4 

7  15  5 

19 

8  20.0 

6 

2Z      8.2 

22 

0  15.9 

6 

I  41  5 

21 

2  48.0 

8 

15  38.4 

23 

18444 

7 

20    7.4 

22 

21  16.1 

zo 

zo    8.6 

25 

13  12-9 

9 

14  33  3 

24 

15  44-4 

Z2 

4  38.7 

27 

7  41.2 

ZI 

8  59  3 

26 

10  12.6 

13 

23    8.8 

29 

2    9.4 

13 

3  25.3 

28 

4  4»  0 

15 

17  39^0 

30 

20  37.6 

14 

21  51  3 

29 

23     9-5 

17 

Z2    9.0 

Aug. 

I 

15     5-8 

16 

z6  17,2 

31 

17  38.0 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

h       m 

h       m 

h       m 

Jan. 

z 

19     0.9 

May 

16 

1   18.I 

Aug. 

2 

6  54.1 

Oct. 

19 

8  30.3 

5 

8  22.7 

19 

14  42.4 

5 

20     9.3 

22 

21    36.7 

8 

21  46.1 

23 

4     71 

9 

9  24.0 

26 

10  43.2 

12 

II     9.2 

26 

17  31.8 

12 

22  38.1 

29 

23   50.0 

i6 

0  33-4 

30 

6  550 

16 

XI  51.6 

Nov. 

2 

12  57.0 

19 

13  571 

June 

2 

20  18. 1 

20 

I    4.6 

6 

2      4.2 

23 

3  22.1 

6 

9  41.6 

23 

14  16.9 

•    9 

15    II.9 

26 

16  46.4 

9 

23     40 

27 

3  28.5 

13 

4   20.0 

30 

6  12.0 

13 

12  26.7 

30 

16  39.7 

16 

17   28.5 

Feb. 

2 

19  36.7 

17 

I  48.5 

Sept. 

3 

5  50.2 

20 

6  37-5 

6 

9    2.7 

20 

15  IO-3 

6 

19    0.3 

23 

19  47.2 

9 

22  28.0 

■ 

24 

4  313 

10 

8    9.9 

27 

8  57-3 

13 

II  54.5 

27 

17  52.3 

13 

21  18.9 

30 

22    8.1 

17 

I  20.0 

July 

I 

7  12.6 

17 

10  27.5 

Dec. 

4 

II  195 

• 

20 

14  46.8 

4 

20  32.6 

20 

23  35  6 

8 

0  315 

8 

9  51-9 

24 

12  43  3 

II 

13  44  2 

II 

23   II.O 

28 

I  50-6 

15 

2  57-5 

Apr. 

28 

6  11.5 

15 

12  29.3 

Oct. 

I 

14  57-6 

18 

16  II. 5 

May 

I 

19  37.6 

19 

I  47-4 

5 

4     4-4 

22 

5  26.0 

5 

9     2.6 

22 

15     4-8 

8 

17    II.O 

25 

18  41  3 

8 

22  28.3 

26 

4  21.7 

12 

6  17.4 

29 

7  57.2 

12 

II  52.9 

29 

17  38.1 

15 

19  23.9 

SATELLITE 

III, 

» 

h       m 

h       m 

h       m 

h       m 

Jan 

2 

22      9.3 

May 

18 

II     7.2 

Aug. 

5 

9  10.2 

Oct. 

22 

23  207 

10 

2    27.7 

25 

15  31.7 

12 

12  59.4 

30 

2  36.9 

17 

6  48.2 

June 

I 

19  54-3 

• 

19 

16  43.2 

Nov. 

6 

5  55-4 

24 

II  11.4 

9 

0  15.4 

26 

20  22.3 

13 

9  16.5 

31 

15  36.3 

16 

4  33.9 

Sept. 

2 

23  56.7 

20 

T2   41. 1 

Feb. 

7 

20    2.8 

23 

8  49.7 

10 

3  26.7 

27 

16.    9.7 

15 

0  31. 1 

30 

13     1.9 

17 

6  52.8 

Dec. 

4 

19  42.7 

July 

7 

17    II.O 

24 

10  14.9 

II 

23   21.4 

14 

21   16.6 

Oct. 

I 

13  33.6 

19 

3     5.1 

May 

4 

2  13.4 

22 

I  18.5 

8 

16  50.4 

26 

^54.8 

II 

6  41. 1 

29 

5  16.8 

15 

20     5.5 

SATELLITE 

IV. 

h       m 

h       m 

h       m 

h       m 

Jan 

13 

18  36.6 

May 

10 

20  10.8 

Aug. 

2 

21     0.0 

Oct. 

25 

I  28.5 

30 

14  490 

27 

16  39.8 

19 

14     09 

Nov. 

10 

15  45  9 

Feb. 

16 

II  26.8 

June 

13 

12  43.1 

Sept. 

5 

6     i.o 

27 

6  44.4 

30 

8  13.2 

21 

21     3.7 

L/QCt 

13 

22  41.8 

July 

17 

3     2.0 

Oct. 

8 

II  26.4 

30 

15  43.5 
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WASHINGTON  MEAN 

TIME. 

i 

JANUAR12 

f 

• 

'       d     h    m       s 

d     h    m       s 

d     h    m       8 

1     4  45 

I. 

Tr. 

In. 

10  22   34 

Oc. 

Dis. 

21   10  25 

11. 

Tr. 

Eg. 

6     o 

I. 

Sh. 

In. 

11     I  58  33 

Ec. 

Re. 

12  27 

II. 

Sh. 

Eg. 

7     3 

I. 

Tr. 

Eg 

19  44 

Tr. 

In. 

13  35 

I. 

Oc. 

Dis. 

1           8  17 

I. 

Sh. 

Eg. 

20  54 

Sh. 

In. 

16  51  28 

I. 

Ec. 

Re. 

17  39 

II. 

Oc. 

Dis. 

22     2 

Tr. 

Eg. 

aa  4  32 

IV. 

Tr. 

In. 

22  49  15 

II. 

Ec. 

Re. 

23  10                 I. 

Sh. 

Eg. 

8    6 

IV.* 

Tr. 

Eg. 

1^25 

I. 

Oc. 

Dis. 

12    9  47               II. 

Oc. 

Dis. 

10  45 

I. 

Tr. 

In. 

5  34  19 

I.* 

Ec. 

Re. 

14  46  14         II. 

Ec. 

Re. 

II  48 

I. 

Sh. 

In. 

20  30 

III. 

Oc. 

Dis. 

17     4           '      I- 

Oc. 

Dis. 

13   3 

I. 

Tr. 

Eg. 

23  M 

I. 

Tr. 

In. 

20  27  23 

I. 

Ec. 

Re. 

M    4 

I. 

Sh. 

Eg. 

23  48 

III. 

Oc. 

Re. 

13  14  14 

I. 

Tr. 

In. 

15     6 

IV. 

Sh. 

In. 

3     0  29 

I. 

Sh. 

In. 

14  59 

III. 

Tr. 

In. 

17  12 

IV. 

Sh. 

Eg. 

I  32 

I. 

Tr. 

Eg. 

15  23           1      I. 

Sh. 

In. 

23     2     0 

II. 

Oc. 

Dis. 

I  45  35 

III. 

Ec. 

Dis. 

16  32 

I. 

Tr. 

Eg. 

6  44  14 

11* 

Ec. 

Re. 

2  46 

I. 

Sh. 

Eg. 

16  47 

IV. 

Oc. 

Dis. 

8     5 

I.* 

Oc. 

Dis. 

4  33     2 

III. 

Ec. 

Re. 

17  40 

I. 

Sh. 

Eg. 

II  20  16 

I. 

Ec. 

Re. 

12  48 

II. 

Tr. 

In. 

18  15 

III. 

Tr. 

Eg. 

24     5  16 

I. 

Tr. 

In. 

15  17 

11. 

Sh. 

In. 

19  43 

III. 

Sh. 

In. 

6  17 

1* 

Sh. 

In. 

15  32 

II. 

Tr. 

Eg. 

20  46 

IV. 

Oc. 

Re. 

7  34 

1* 

Tr. 

Eg. 

17  56 

II. 

Sh. 

Eg. 

22  40 

III. 

Sh. 

Eg. 

833 

I. 

Sh. 

Eg. 

20  35 

I. 

Oc. 

Dis. 

14     4  21  33 

IV. 

Ec. 

Dis. 

9  34 

III. 

Oc. 

Dis. 

4    0     3  II 

I. 

Ec. 

Re. 

4  55 

II. 

Tr. 

In. 

12  48 

III. 

Oc. 

Re. 

17  44 

I. 

Tr. 

In. 

6  10  53 

IV.  • 

Ec. 

Re. 

13  54  13 

III. 

Ec. 

Dis. 

18  58 

I. 

Sh. 

In. 

7  12 

II.  • 

Sh. 

In. 

16  37  39 

III. 

Ec. 

R. 

20     2 

I. 

Tr. 

Eg. 

7  39 

Ih* 

Tr. 

Eg. 

21     5 

II. 

Tr. 

In. 

21   15 

I. 

Sh. 

Eg. 

9  50 

II. 

Sh. 

Eg. 

23     6 

II. 

Sh. 

In. 

570 

II. 

Oc. 

Dis. 

"  34 

I. 

Oc. 

Dis. 

23  49 

11. 

Tr. 

Eg. 

8  28 

IV.* 

Tr. 

In. 

14  56  13 

I. 

Ec. 

Re. 

25     I  45 

II. 

Sh. 

Eg. 

12     7  58 

II. 

Ec. 

Re. 

15    8  45 

I. 

Tr. 

In. 

2  35 

I. 

Oc. 

Dis. 

12  10 

IV. 

Tr. 

Eg. 

9  52 

I. 

Sh. 

In. 

5  49     4 

1* 

Ec. 

Re. 

15    5 

I. 

Oc. 

Dis. 

II     2 

I. 

Tr. 

Eg. 

23  46 

I. 

Tr. 

I«^-      . 

18  32     I 

I. 

Ec. 

Re. 

12     8 

I. 

Sh. 

Eg. 

26    0  46 

I. 

Sh. 

In.    : 

20  40 

IV. 

Sh. 

In. 

23  II 

II. 

Oc. 

Dis. 

2     4 

I. 

Tr. 

Eg. 

23     3 

IV. 

Sh. 

Eg. 

16    4     5  51 

II. 

Ec. 

Re. 

3     2 

I. 

Sh. 

Eg. 

6  10  39 

III. 

Tr. 

In. 

6    4 

I.* 

Oc. 

Dis. 

15  25 

II. 

Oc. 

Dis. 

12  14 

I. 

Tr. 

In. 

9  25     I 

I. 

Ec. 

Re. 

20     2  57 

II. 

Ec. 

Re. 

13  27 

I. 

Sh. 

In. 

IT    3  15 

I. 

Tr. 

In. 

21     5 

I. 

Oc. 

Dis. 

13  56 

III. 

Tr. 

Eg. 

4  21 

I. 

Sh. 

In. 

2T    0  17  50 

I. 

Ec. 

Re. 

14  32 

I. 

Tr. 

Eg. 

5  10 

III. 

Oc. 

Dis. 

18  16 

I. 

Tr. 

In.      . 

15  41 

III. 

Sh. 

In. 

5  33 

l.» 

Tr. 

Eg. 

19  15 

I. 

Sh. 

In. 

15  44 

I. 

Sh. 

Eg. 

6  37 

1* 

Sh. 

Eg. 

20  34 

I. 

Tr. 

Eg. 

18  39 

III. 

Sh. 

Eg. 

8  26 

III.* 

Oc. 

Re. 

21  31 

I. 

Sh. 

Eg. 

T    2  10 

II. 

Tr. 

In. 

9  51  22 

III. 

Ec. 

Dis. 

23  46 

III. 

Tr. 

In. 

4  35 

II. 

Sh. 

In. 

12  36  10 

III. 

Ec. 

Re. 

28     3     0 

III. 

Tr. 

Eg. 

4  54 

II. 

Tr. 

Eg. 

18  18 

II. 

Tr. 

In. 

3  49 

III. 

Sh. 

In. 

7  14 

II.  • 

Sh. 

Eg. 

20  30 

II. 

Sh. 

In. 

6  43 

III.* 

Sh. 

Eg. 

9  35 

I. 

Oc. 

Dis. 

21     2 

II. 

Tr. 

Eg. 

10  28 

II. 

Tr. 

In. 

13     0  53 

I. 

Ec. 

Re. 

23     9 

II. 

Sh. 

Eg. 

12  24 

II. 

Sh. 

In. 

8    6  44 

L* 

Tr. 

In. 

18    0  34 

I. 

Oc. 

Dis. 

13  12 

II. 

Tr. 

Eg. 

7  56 

I.* 

Sh. 

In. 

3  53  50 

I. 

Ec. 

Re. 

15     2 

II. 

Sh. 

Eg- 

9     2 

L* 

Tr. 

Eg. 

21  45 

I. 

Tr. 

In. 

15  35 

I. 

Oc. 

Dis. 

10  13 

I. 

Sh. 

Eg. 

22  50 

I. 

Sh. 

In. 

18  46  39 

I. 

Ec. 

Re- 

20 24 

II. 

Oc. 

Dis. 

19    0     3 

I. 

Tr. 

Eg. 

29  12  47 

I. 

Tr. 

in. 

9     I  27  31 

II. 

Ec. 

Re. 

I     6 

I. 

Sh. 

Eg. 

13    44 

I. 

Sh. 

In. 

4     4 
7  29  43 

I. 
I.* 

Oc. 
Ec. 

Dis. 
Re. 

12  35 
17  24  34 

II. 
II. 

Oc. 
Ec. 

Dis. 
Re. 

x6     0 
30     4   50 

L 

I. 

II. 

Tr. 

Sh. 
Oc. 

Dis, 

10    0  49 

• 

III. 

Oc. 

Dis. 

19     4 

I. 

Oc. 

Dis. 

9    22     39 

II. 

Ec 

Re. 

1            '   '^ 

I. 

Tr. 

In. 

22  22  38 

I. 

Ec. 

Re. 

ID       5 

13     s 

I. 
IV. 

Oc. 
Oc. 

Dis. 

2  25 

I. 

Sh. 

In. 

20  16  15           1      I. 

Tr. 

In 

13    15    26 

I. 

Ec 

Re. 

3  32 

I. 

Tr. 

Eg. 

17  19 

I. 

Sh. 

In. 

16   34 

IV. 

Oc. 

Re. 

4     6 

III. 

Oc. 

Re. 

18  33 

I. 

Tr. 

Eg. 

22    47    52 

31       0    IS    3S 

IV. 
IV. 

Ec. 
Ec. 

Dis. 
Re. 

4  42 

1. 

Sh. 

Eg- 

19  21 

Ill 

Tr. 

In. 

7    17 

>I.* 

Tr. 

In. 

5  48  44 

III.* 

Ec. 

Dis. 

19  35 

I 

Sh. 

Eg 

8    13 

1.* 

Sh. 

In. 

W                              0 

8  34  52 

Ill* 

Ec. 

Re. 

22  36 

III 

Tr. 

Eg. 

9    35 

10    2Q 

I. 

Tr. 

Sh. 

15  33 

II. 

Tr. 

In. 

23  46 

III. 

Sh. 

In. 

14     0 

IIL 

Oc 

17  53 

II. 

Sh. 

In. 

21     2  42 

III. 

Sh. 

Eg. 

17     13 

III. 

Oc 

Re. 

1                                       m           mm  ^^ 

18     17 

II. 

Tr. 

Eg. 

7  41 

II.* 

Tr. 

In. 

17     56     26 
20    38     29 

IIL 
III. 

Ec 
Ec 

Dis. 
Re. 

20    32 

II. 

Sh. 

Eg. 

9  48 

II. 

Sh. 

In. 

^^^           —^ 

23     52 

II. 

Tr. 

In. 

Note.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance:  Ec.,  eclipse. 

Oc.,  denotes  occultation;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 
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Configurations  at  y^  jo"  yj^r  an  Inverting  Telescope. 
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d     h    m       8 

d     h    m       8 

d     h    m       8 

1     I  42 

II. 

Sh. 

In. 

8     I     7 

IV.      Tr. 
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14  14  20 

I. 

Sh. 

Eg. 

2  36 

II. 

Tr. 

Eg. 

2   41 

II.      Tr. 

In. 

22  57 

III. 

Oc 

Dis. 

4  20 

II. 

Sh 

Eg. 

4  18 

II.       Sh. 

In. 

15     4  39  52 

III. 

Ec, 

Re. 

4  36 

I. 

Oc. 

Dis. 

4  27 

IV.       Tr. 

Eg. 

5  30 

II. 

Tr. 

In. 

7  44  " 

I.* 

Ec. 

Re. 

5  24 

II.      Tr. 

Eg. 

6  54 

II.  • 

Sh. 

In. 

a   I  48 

I. 

Tr. 

In. 

6  37 

I.*     Oc. 

Dis. 

8  12 

n. 

Tr. 

Eg. 

2  42 

I. 

Sh. 

In. 

6  56 

II.*     Sh. 

Eg. 

8  39 

I. 

Oa 

Dis, 

4   5 

I. 

Tr. 

Eg. 

9  33 

IV.       Sh. 

In. 

9  32 

n. 

Sh. 

Eg. 

4  58 

I. 

Sh. 

Eg. 

9  39  16 

I.       Ec. 

Re. 

II  34  15 

I. 

Ec. 

Re. 

18  15 

II. 

Oc. 

Dis. 

II  19 

IV.       Sh. 

Eg. 

1«    5  52 

I. 

Tr. 

In. 

22  41  22 

II. 

Ec. 

Re. 

9    3  50 

I.       Tr. 

In. 

6  33 

I* 

Sh. 

In. 

23     6 

I. 

Oc. 

Dis. 

4  38 

I.       Sh. 

In. 

8    9 

I. 

Tr.' 

Eg. 

8    2  12  57 

I. 

Ec. 

Re. 

6    7 

I*     Tr. 

Eg. 

8  49 

I. 

Sh. 

Eg. 

20  18 

I. 

Tr. 

In. 

6  54 

I.*     Sh. 

Eg. 

9  51 

IV. 

Oc. 

Dis. 
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I. 

Sh. 

In. 

21     7 

TI.       Oc. 

Dis. 

13     2 
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Oc. 
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22  36 

I. 

Tr. 

Eg. 

10     I     7 

I.      Oc. 
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17  18  26 
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23  27 

I. 

Sh. 

Eg. 

I  19  47 

II.       Ec. 

Re. 

18  16  47 

IV. 

Ec. 

Re.     i 

4     4  14 

III. 

Tr. 

In. 

480 

I.      Ec. 
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23  59 

II. 

Oc. 

Dis. 

7  26 

III.* 

Tr. 

Eg. 

22  20 

I.      Tr. 

In. 

IT    3    9 

I. 

Oc. 

Dis. 
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In. 
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In. 
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Re. 

10  45 

III. 

Sh. 

Eg. 
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Eg. 

6    2  58 

I. 
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13  16 

II. 

Tr. 
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I 
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I 
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II 
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I 
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Tr. 

In 

I 

I 
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Eg. 
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28 


30 
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2 

3 
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10 
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6 

8 
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19 
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7 
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I. 
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II. 
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I. 

I. 

I. 
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I. 
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Sh. 
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Re. 
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10 

36 
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Tr. 
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17 

I 

I. 
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18 

18 
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19 

15 

I. 

Sh. 
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20 

32 
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Tr. 
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31 

41 
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4 

44 

21 

III. 

Ec. 
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7 

46 
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Oc. 
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9 

53 
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Re. 

14 

II 

15 
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17 

40 

I. 

Oc. 

Re. 
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41 

47 
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Ec. 
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3 

9 

37 
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Ec. 

Re. 

3 

16 

'  II. 

Oc. 
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5 

46 

II. 

Oc. 

Re. 

II 

29 

I. 

Sh. 

In. 

12 

48 

I. 

Tr. 
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13 

44 

I.* 
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15 

I 
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Tr. 
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I. 
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12 

9 

I. 

Oc. 
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18 

49 
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21 

22 
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27 
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Tr. 
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23 

57 
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58 
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17 
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12 
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9 
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Tr. 
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33 
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18 

58 

III. 
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22 

2 

III. 

Tr. 
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6 
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Tr. 
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3 

8 

16 

I. 

Ec. 

Dis 

6 

38 

I. 
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Dis. 
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Re. 
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Re. 
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In. 
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Re. 


NoTBd— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Be,  eclipse. 

Oc,  denotes  occaltation;  Tr.,  transit  of  the  satellite;  Sb.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JUNE. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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d 
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WASHINGTON  MEAN  TIME. 
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i6 
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23 
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2 
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9 
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45  13 

58 

27 

23 

44 
38 

57 
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6 
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38 
52 
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4  15 

5  2  17 
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19  3  7 
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35 
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o 
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5 

8 

8 
II 

15 
16 
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Re. 
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8 
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10 

14 
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3 
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5 

30 
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42 
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14 

45 

5 

32 
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58 

19 

34 
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8 

35 

2 
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Oc. 

I. 
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IL* 

Oc. 

I. 

Sh. 

I. 
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I. 
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I. 
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I. 

Oc. 
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L* 
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I. 
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Eg. 
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Re. 
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Re. 
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In. 

Eg. 
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Re. 
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Re. 
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Eg. 
In. 
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Eg. 
Eg. 


Note.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occolUtion;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  ■*  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


JULY. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 
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IV.    No  Eclipse. 
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•3 
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•4 
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•3 
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22 


o 
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2* 
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25 
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'o 


•I 


28 
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•3 


4' 
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.  WASHINGTON  MEAN 

TIME. 

AUGUST 

• 

d  h  m  8  f 

d  b  m  a 

d  b  m  s 

1  12  38  34 

I* 

Ec. 

Dis. 

;il  6  18 

I. 

Sh. 

In. 

21  15  41 

II.* 

Sh. 

In. 

12  40 

III.* 

Sh. 

In. 

7  38 

I. 

Tr. 

In. 

18  12 

II. 

Tr. 

In. 

14  57 

III.* 

Sh. 

Eg. 

8  32 

I. 

Sh. 

Eg. 

18  12 

II. 

Sh. 

Eg. 

16  12 

I.* 

Oc. 

Re. 

9  50 

I. 

Tr. 

Eg. 

20  37 

II. 

Tr. 

Eg. 

18  31 

III. 

Tr. 

Tn. 

12  3  29  50 

I. 

Ec. 

Dis. 

21  9 

I. 

Sh. 

In. 

20  12  ' 

III. 

Tr. 

Eg. 

6  40  35 

III. 

Ec. 

Dis. 

22  23 

I. 

Tr. 

In. 

S  2  57  12 

II. 

Ec. 

Dis. 

6  59 

I. 

Oc. 

Re. 

23  23 

I. 

Sh. 

Eg. 
Eg. 
Dis. 

5  23  31 

II. 

Ec. 

Re. 

8  42  35 

III. 

Ec. 

Re. 

22  0  34 

I. 

Tr. 

5  41 

II. 

Oc. 

Dis. 

12  13 

III.* 

Oc. 

Dis. 

18  21  14 

I. 

Ec. 

8  7 

II. 

Oc. 

Re. 

13  46 

III.* 

Oc. 

Re. 

21  44 

I. 

Oc. 

Re. 

9  56 

11  19 

12  10 

13  31 

8774 
10  40 

I. 

I.* 

L* 

I.* 

I. 

I. 

Sh. 
Tr. 
Sh. 
Tr. 
Ec. 
Oc. 

In. 

In. 

Eg. 

Eg. 

Dis. 

Re. 

18  49  43 
21  15  39 
21  25 

23  51 
13  0  47 

2  6 

II. 
II. 
II. 
II. 

I. 

I. 

Ec. 
Ec. 
Oc. 
Oc. 

Sh. 
Tr. 

Dis. 

Re. 

Dis. 

Re. 

In. 

In. 

I  f 

23  0  44 

2  57 
5  58 
7  24 
10  42  3 

III. 
III. 
III. 
III. 
II.* 

Sh. 
Sh. 
Tr. 
Tr. 
Ec. 

In. 

Eg. 
In. 

Eg. 
Dis. 

21  8 

II. 

Sh. 

In. 

3  I 

I. 

Sh. 

Eg. 

15  29 

II.* 

Oc. 

Re. 

23  40 

II. 

Sh. 

^g. 

4  18 

I. 

Tr. 

Eg. 

15  38 

I.* 

Sh. 

In. 

23  57 

II. 

Tr. 

In. 

21  58  20 

I. 

Ec. 

Dis. 

16  50 

I.* 

Tr. 

In. 

4  2  23 

II. 

Tr. 

Eg. 

14  I  27 

I. 

Oc. 

Re. 

17  51 

I. 

Sh. 

Eg. 

4  24 

I. 

Sh. 

In. 

13  4 

II.* 

Sh. 

In. 

19  2 

I. 

Tr. 

Eg. 

5  47 

I. 

Tr. 

In. 

15  35 

II.* 

Sh. 

Eg- 

24  12  49  46 

I.* 

Ec. 

Dis. 

6  38 

I. 

Sh. 

Eg. 

15  44 

II.* 

Tr. 

In. 

16  II 

I. 

Oc. 

Re. 

7  59 

I. 

Tr. 

Eg. 

18  9 

II. 

Tr. 

Eg. 

25  4  59 

II. 

Sh. 

In. 

5  I  35  39 

I. 

Ec. 

Dis. 

19  15 

I. 

Sh. 

In. 

7  26 

II. 

Tr. 

In. 

2  39  5 

III. 

Ec. 

Dis. 

20  34 

I. 

Tr. 

In. 

7  30 

II. 

Sh. 

Eg. 

4  42  36 

III. 

Ec. 

Re. 

21  29 

I. 

Sh. 

Eg. 

9  50 

II.* 

Tr. 

Eg. 

5  8 

I. 

Oc. 

Re. 

22  45 

1. 

Tr. 

Eg. 

10  6 

I.* 

Sh. 

In. 

8  22 

III. 

Oc. 

Dis. 

15  16  26  57 

I.* 

Ec. 

Dis. 

II  17 

I* 

Tr. 

In. 

9  59 

III. 

Oc. 

Re. 

19  54 

I. 

Oc. 

Re. 

12  20 

I.* 

Sh. 

Eg. 

16  14  42 

II.* 

Ec. 

Dis. 

20  42 

III. 

Sh. 

In. 

13  29 

I.* 

Tr. 

0 

Eg. 

18  40  53 
18  56 

21  22 

22  53 
6  0  15 

I  7 

II. 
II. 
II. 

I. 

I. 

I. 

Ec. 
Oc. 
Oc. 
Sh. 
Tr. 
Sh. 

Re. 

Dis. 

Re. 

In. 

In. 

Eg. 

22  57 
16  2  14 

3  44 

8  7  II 

10  33  I 
10  39 

III. 

III. 

III. 
11. 
II.* 
II.* 

Sh. 
Tr. 
Tr. 
Ec. 
Ec. 
Oc. 

Eg. 
In. 

Eg. 
Dis. 
Re. 
Dis. 

26  7  18  24 
10  38 
14  42  46 
16  41  45 
19  40 

I. 

I* 
III.* 
III.* 
III. 

Ec. 
Oc. 
Ec. 
Ec. 
Oc. 

Dis. 

Re. 

Dis. 

Re. 

Dis. 

2  27 

I. 

Tr. 

Eg. 

13  4 

11.  * 

Oc. 

Re. 

21  5 

III. 

Oc. 

Re. 

^    9 

20  4  7 

I. 

Ec. 

Dis. 

13  44 

I.* 

Sh. 

In. 

23  59  28 

II. 

Ec. 

Dis. 

23  36 

I. 

Oc. 

Re. 

15  I 

I.* 

Tr. 

In. 

a''  4  35 

I. 

Sh. 

In. 

T  10  27 

II. 

Sh. 

In. 

15  57 

I.* 

Sh. 

Eg. 

4  41 

II. 

Oc. 

Re. 

12  58 

II.* 

Sh. 

Eg. 

17  12 

I. 

Tr. 

Eg. 

5  44 

I. 

Tr. 

In. 

13  13 

II.* 

Tr. 

In. 

17  10  55  28 

I.* 

Ec. 

Dis. 

6  48 

I. 

Sh. 

Eg. 

15  39 

II.* 

Tr. 

Eg. 

14  22 

I. 

Oc. 

Re. 

7  56 

I. 

Tr. 

Eg. 

m0        *^  ^ 

17  21 

I. 

Sh. 

In. 

18  2  22 

II. 

Sh. 

In. 

28  I  46  56 

I. 

Ec. 

Dis. 

18  43 

I. 

Tr. 

In. 

4  54 

II. 

Sh. 

Eg. 

5  5 

I. 

Oc. 

Re. 

1  •^ 

19  35 

I. 

Sh. 

Eg. 

4  59 

II. 

Tr. 

In. 

18  18 

II. 

Sh. 

In. 

20  55 

I. 

Tr. 

Eg. 

7  23 

II. 

Tr. 

Eg. 

20  39 

II. 

Tr. 

In. 

8  14  32  44 

I.* 

Ec. 

Dis. 

8  12 

I. 

Sh. 

In. 

20  49 

II. 

Sh. 

Eg. 

16  41 

III.* 

Sh. 

In. 

9  28 

I. 

Tr. 

In. 

23  3 

II. 

Tr. 

Eg. 

18  4 

I. 

Oc. 

Re. 

10  26 

I.* 

Sh. 

Eg. 

23  3 

I. 

Sh. 

In. 

18  57 

III. 

Sh. 

Eg. 

II  40 

I* 

Tr. 

Eg. 

29  0  II 

I. 

Tr. 

In. 

22  25 

III. 

Tr. 

In. 

1»  5  24  5 

I. 

Ec. 

Dis. 

I  17 

I. 

Sh. 

Eg. 

9  0  0 

III. 

Tr. 

Eg. 

8  49 

I. 

Oc. 

Re. 

2  23 

I. 

Tr. 

Eg. 

5  32  15 

II. 

Ec. 

Dis. 

10  41  41 

III.* 

Ec. 

Dis. 

20  15  35 

I. 

Ec. 

Dis. 

7  58  19 

II. 

Ec. 

Re. 

12  42  10 

III.* 

Ec. 

Re. 

23  32 

I. 

Oc. 

Re. 

8  12 

II. 

Oc. 

Dis. 

15  59 

III.* 

Oc. 

Dis. 

30  4  45 

III. 

Sh. 

In. 

10  37 

II.* 

Oc. 

Re. 

17  27 

III. 

Oc. 

Re. 

6  57 

III. 

Sh. 

Eg. 

^9 

II  50 

I.* 

Sh. 

In. 

21  24  37 

IL 

Ec. 

Dis. 

9  36 

III.* 

Tr. 

In. 

13  II 

I.* 

Tr. 

In. 

23  50  21 

II. 

Ec. 

Re. 

II  0 

III.* 

Tr. 

^? 

14  4 

I.* 

Sh. 

Eg. 

23  52 

II. 

Oc. 

Dis. 

13  16  52 

II.* 

Ec. 

Dis. 

15  23 

I.* 

Tr. 

Eg. 

20  2  17 

II. 

Oc. 

Re. 

17  32 

I. 

Sh. 

In. 

10  9  I  14 

I. 

Ec. 

Dis. 

2  41 

I. 

Sh. 

In. 

17  52 

II. 

Oc. 

Re. 

^                      1 

12  31 

I.* 

Oc. 

Re. 

3  56 

I. 

Tr. 

In. 

18  38 

I. 

Tr. 

In. 

23  45 

II. 

Sh. 

In. 

4  54 

I. 

Sh. 

Eg. 

19  45 

I. 

Sh. 

Eg. 

11  2  17 

II. 

Sh. 

Eg. 

6  7 

I. 

Tr. 

Eg. 

20  50 

I. 

Tr. 

Eg. 

2  29 

II. 

Tr. 

In. 

23  52  35 

I. 

Ec. 

Dis. 

81  14  44  9 

I.* 

Ec. 

Dis. 

4  54 

II. 

Tr. 

Eg. 

21  3  16 

I. 

Oc. 

Re. 

17  59 

I. 

Oc. 

Re. 

NoTB.— In., 
Oc, 


denotes  ingress ;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance ;  Be,  eclipse. 

denotes  occultation ;  Tr.,  transit  of  tbe  satellite ;  Sb.,  transit  of  the  shadow;  ♦  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


AUGUST. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I 


d 


III. 


d       r 


II. 


d 


IV.        No  Eclipse. 


Configurations  at  ij^  jo^  for  an  Inverting  Telescope. 


Day 


West. 


East. 


•4  '2 


2!Oi 


3* 


0_3- 

•4  O  -2 


•I 


3* 


•3       2'      I* 


O 
"0 


•I 


•4 


5 
6 


•2 


O      '3         •! 


•4 


•I 


o 


•2 


•4 


7|Q2- 
8 


O       I- 


3' 


4' 


9:oi- 


•I     O  3' 

O  '2 


4' 


10 


3* 


O      "I  4*   2- 


II 


•3 


2-        ,f  O 


12 


4* 


o 


•3' 


^3 

4* 

I- 

0 

•2 

•3 

14 

4* 

0     2- 

I* 

3' 

I, 
I 

I 
I 


2" 


•I      o 


3* 


16 


3* 


o^^- 


17 


3* 


o 


2* 


•I 


18 


•3       '4  2*      I-       O 


19 


•:tO 


20 


!• 


O 


•2 


21 


O  2-      I- 


3* 


22 


2*  'I 


o 


3- 


•4 


!   23  ! 

3' 

0 

I' 

•4-2# 

24 

3* 

0 

2* 

4*     '^% 

■25I 

•3 

2* 

i-O 

4* 

26' 

•2 

•3 

0 

•1 

4* 

1   27 

1* 

0 

.  4* 

•2 

•3 

28  I 

^9 

30  I 

31  I         4* 


4* 


4' 

2*  'I 


o 


2"I 


•3 


4* 


3" 


y    O        I' 
•I    O 


•21 


•2 


500 


SATELLITES  OF  JUPITER,  1904. 


WASHINGTON 

MEAN 

TIME. 

SEPTEMBER. 

' 

d     h     m     8 

d     h     m      8 

d     b     m      8 

1     7  37 

II. 

Sh. 

In. 

10  10  36 

] 

[.*     Sh. 

Eg. 

20  21  20 

III. 

Tr. 

Eg. 

9  51 

II.  • 

Tr. 

In. 

II   30 

] 

[.*     Tr. 

Eg. 

23  13 

I. 

Sh. 

In. 

10     8 

II.* 

Sh. 

Eg. 

11     5  35  53 

] 

[.       Ec. 

Dis. 

23  56 

I. 

Tr. 

In. 

12     0 

I.* 

Sh. 

In. 

8  40 

] 

[.*     Oc. 

Re. 

21     0  47 

II. 

Oc. 

Re. 

12  15 

II.* 

Tr. 

Eg. 

23  33 

I] 

[.      Sh. 

In. 

I  27 

I. 

Sh. 

Eg. 

13     5 

I.* 

Tr. 

In. 

12     I  24 

I] 

[.      Tr. 

In. 

2     7 

I. 

Tr. 

Eg. 

14  14 

I.* 

Sh. 

Eg. 

2     4 

I] 

[.       Sh. 

Eg. 

20  27  53 

I. 

Ec. 

Dis. 

15  16 

I.* 

Tr. 

Eg. 

2  51 

] 

[.      Sh. 

In. 

23  18 

I. 

Oc. 

Re. 

2    9  12  48 

I* 

Ec. 

Dis. 

3  48 

I] 

[.      Tr. 

Eg. 

22  15  30 

II.* 

Sh. 

In. 

12  26 

I* 

Oc. 

Re. 

3  45 

1 

[.      Tr. 

In. 

16  53 

II.* 

Tr. 

In. 

18  44  13 

III. 

Ec. 

Dis. 

5     4 

] 

[.       Sh. 

Eg. 

17  42 

I. 

Sh. 

In. 

20  41  42 

III. 

Ec. 

Re. 

5  56 

] 

[.       Tr. 

Eg. 

18     0 

II. 

Sh. 

Eg. 

23  16 

III. 

Oc. 

Dis. 

13    0    4  35 

] 

[.       Ec. 

Dis. 

18  22 

I. 

Tr. 

In. 

8    0  38 

III. 

Oc. 

Re. 

3     6 

] 

[.      Oc. 

Re. 

19  16 

II. 

Tr. 

Eg. 

2  34  17 

11. 

Ec. 

Dis. 

12  47 

II] 

[.*    Sh. 

In. 

19  55 

I. 

Sh. 

Eg. 

6  28 

I. 

Sh. 

In. 

14  57 

II] 

[.*     Sh. 

Eg. 

20  33 

I. 

Tr. 

Eg. 

7     2 

II. 

Oc. 

Re. 

16  37 

II] 

[.*    Tr. 

In. 

28  14  56  37 

I.* 

Ec. 

Dis. 

7  32 

I. 

Tr. 

In. 

17  57 

II] 

[.      Tr. 

Eg. 

17  44 

I. 

Oc. 

Re. 

8  42 

I. 

Sh. 

Eg. 

18  26  28 

I] 

;.       Ec. 

Dis. 

24    6  49  55 

III. 

Ec. 

Dis. 

9  43 

I.* 

Tr. 

Eg. 

21  19 

] 

[.      Sh. 

In. 

8  42  57 

III.* 

Ec. 

Re. 

4    3  41  21 

I. 

Ec. 

Dis. 

22  II 

] 

[.      Tr. 

In. 

9  35 

III.* 

Oc. 

Dis. 

6  53 

I. 

Oc. 

Re. 

22  31 

I] 

[.      Oc. 

Re. 

10  18  46 

II.* 

Ec. 

Dis. 

20  55 

II. 

Sh. 

In. 

23  33 

] 

L.       Sh. 

Eg. 

10  55 

III.* 

Oc. 

Re. 

23     3 

II. 

Tr. 

In. 

14    0  22 

] 

Tr. 

Eg. 

12  10 

I.* 

Sh. 

In. 

23  26 

II. 

Sh. 

Eg. 

18    33    12 

J 

[.      Ec. 

Dis. 

12  48 

I.* 

Tr. 

In. 

5    0  57 

I. 

Sh. 

In. 

21  33 

] 

[.      Oc. 

Re. 

13  55 

II.* 

Oc. 

Re. 

I  26 

II. 

Tr. 

Eg. 

15  12  52 

I] 

[.*     Sh. 

In. 

14  24 

I* 

Sh. 

Eg. 

I  59 

I. 

Tr. 

In. 

14  34 

I] 

[.*    Tr. 

In. 

14  59 

I.* 

Tr. 

Eg. 

3  10 

I. 

Sh. 

Eg. 

15  22 

I] 

[.*    Sh. 

Eg. 

26    9  25  14 

I* 

Ec. 

Dis. 

4  10 

I. 

Tr. 

Eg. 

15  48 

] 

[.*     Sh. 

In. 

12  II 

I.* 

Oc. 

Re. 

22  10    2 

I. 

Ec. 

Dis. 

16  37 

] 

[.*    Tr. 

In. 

26    4  48 

II. 

Sh. 

In. 

6     I  20 

I. 

Oc. 

Re. 

16  58 

I] 

[.*     Tr. 

Eg. 

6    2 

II. 

Tr. 

In. 

8  46 

III.* 

Sh. 

In. 

18     I 

] 

[.      Sh. 

Eg. 

6  39 

I.  . 

Sh. 

In. 

lo  57 

III.* 

Sh. 

Eg. 

18  49 

] 

[.       Tr. 

Eg. 

7  14 

I. 

Tr. 

In. 

13  10 

III.* 

Tr. 

In. 

1«  13     I  54 

] 

[.*     Ec. 

Dis. 

7  19 

II. 

Sh. 

Eg. 

14  30 

III.* 

Tr. 

Eg. 

15  59 

] 

[.*     Oc. 

Re. 

8  25 

II.* 

Tr. 

Eg. 

15  51  40 

11* 

Ec. 

Dis. 

17    2  48     5 

III 

[.      Ec. 

Dis. 

8  52 

I.* 

Sh. 

Eg. 

19  25 

I. 

Sh. 

In. 

4  42  36 

II] 

[.       Ec. 

Re. 

9  25 

I.* 

Tr. 

Eg. 

20  12 

II. 

Oc. 

Re. 

6  13 

II] 

[.      Oc. 

Dis. 

»▼    3  54     0 

I. 

Ec. 

Dis. 

20  25 

I. 

Tr. 

In. 

7  32 

II] 

[.      Oc. 

Re. 

6  37 

I. 

Oc. 

Re. 

21  39 

I. 

Sh. 

Eg. 

7  43  54 

I] 

Ec. 

Dis. 

20  48 

III. 

Sh. 

In. 

22    36 

I. 

Tr. 

Eg. 

10  16 

] 

[.*     Sh. 

In. 

22    56 

III. 

Sh. 

Eg. 

T  16  38  37 

I.* 

Ec. 

Dis. 

II     4 

] 

[.*     Tr. 

In. 

23    20 

III. 

Tr. 

In. 

19  47 

I. 

Oc. 

Re. 

II  39 

I] 

[.*    Oc. 

Re. 

23    36   12 

II. 

Ec. 

Dis. 

8  10  14 

II.* 

Sh. 

In. 

12  30 

] 

[.*    Sh. 

Eg. 

28    0  40 

III. 

Tr. 

Eg. 

12   14 

11* 

Tr. 

In. 

13  15 

] 

[.*    Tr. 

Eg. 

I     8 

I. 

Sh. 

In. 

12  45 

11* 

Sh. 

Eg. 

18     7  30  30 

] 

[.      Ec. 

Dis. 

I  40 

I. 

Tr. 

In. 

13  54 

I.* 

Sh. 

In. 

10  26 

] 

:.*   Oc. 

Re. 

3     2 

II. 

Oc. 

Re. 

M  37 

II.* 

Tr. 

Eg. 

10    2  II 

11 

Sh. 

In. 

3  21 

I. 

Sh. 

Eg. 

14  52 

I.* 

Tr. 

In. 

3  44 

I] 

Tr. 

In. 

3  51 

I. 

Tr. 

Eg. 

16    7 

I.* 

Sh. 

Eg. 

4  41 

I] 

L.      Sh. 

Eg. 

22   22  40 

I. 

Ec. 

Dis. 

17     3 

I* 

Tr. 

Eg. 

4  45 

] 

[.       Sh. 

In. 

20     I     3 

I. 

Oc. 

Re. 

9  II     7  18 

I.* 

Ec. 

Dis. 

5  30 

] 

[.      Tr. 

In. 

18     7 

II. 

Sh. 

In. 

14  13 

I.* 

Oc. 

Re. 

6    7 

I] 

[.      Tr. 

Eg. 

19  10 

II. 

Tr. 

In. 

22  45  47 

III. 

Ec. 

1 

Dis. 

6  58 

] 

[.       Sh. 

Eg. 

19  36 

I. 

Sh. 

In. 

10    0  41  46 

III. 

Ec. 

Re. 

7  41 

1 

Tr. 

Eg. 
Dis. 

20    6 

I. 

Tr. 

In. 

2  47 

III. 

Oc. 

Dis. 

20     I  59  14 

] 

[.       Ec. 

20  38 

II. 

Sh. 

Eg. 

4     6 

III. 

Oc. 

Re. 

4  52 

] 

Oc. 

Re. 

21  33 

II. 

Tr. 

Eg. 

5     9     5 

II. 

Ec. 

Dis. 

16  48 

II] 

:.*   Sh. 

In. 

21  49 

I. 

Sh. 

Eg. 

8  22 

I.» 

Sh. 

In. 

18  56 

II] 

[.       Sh. 

Eg. 

22  17 

I. 

Tr. 

Eg. 

9  18 

I.* 

Tr. 

In. 

20     0 

II] 

[.      Tr. 

In. 

80  16  51  26 

I. 

Ec. 

Dis. 

9  22 

II.* 

Oc. 

Re. 

21     I  19 

I] 

[.      Ec. 

Dis. 

19  29 

I. 

Oc. 

Re. 

NoTB.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis^  diiappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

0&,  denotes  occultation ;  Tr^  transit  of  the  tatellita ;  Sh^  transit  of  the  shadow;  *  Visible  at  Washingtoa 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d 

* 


III. 


d      r 


XL 


d 

* 


^ 


IV.       No  Eclipse. 


Configurations  at  12^  36°^  for  an  Inverting  Telescope. 


Day. 


West. 


East. 


I02-  -4 


•3 


Or 


•4 


•2        '3 


o 


•I 


3 


I"         O  '2     '3 


4! 


O 


•I     2' 


•3 


2*    I* 


O        -4 


3* 


6|03' 


•2  O 


I* 


•4 


3' 


o 


•2 


8|02' 


o   I- 


•4 


10 


•2    '3 


o 


I-      O  '2     '3 


4- -I 


4* 


II 


O  "I  2- 


•3 


12 


13 


2'I' 


o 


4*      3* 


•2 


4- 

O    3" 


•I 


14 


•1 


o 


•2 


15 


O     2-     I 


16 


17  Oi'4* 


•I  o 


O  *2    '3 


18 


•4 


o    -I 


•3 


19 


•4 


o 


3' 


20 


•i 


O  3"    •! 


21 


3*        •!     '4        O 


•2 


22 


O  2*i-     "4 


23 


•32- 


•I     o 


•4 


24 


o^. 


•4  "21 


25 


o  -1 


.•4 


26 


1- 


o 


3' 


4* 


27 


28 


•2 


o 


3*1 


o 


•2 


4* 


29 
30 


•3  2- 


O^ 

o 


2-*' 
2     -1 


502 


SATELLITES  OF  JUPITER,  1904. 


WASHINGTON  MEAN 

TIME. 

OCTOBER.                                                                                 1 

d     h    m     8 

d     h    m      s 

d     h    m      s 

1  ID  51   57 

III 

:.  •   Ec. 

Dis. 

11   10     5 

I.*     Oc. 

Re. 

21  22   29 

I. 

Oc. 

Dis.    1 

12  43  33 

II] 

.*     Ec. 

Re. 

12     4  46  15 

II.       Ec. 

Dis. 

22     0  45  27 

I. 

Ec. 

Re.     ! 

12  53 

II] 

[.*     Oc. 

Dis 

4  53 

III.       Sh. 

In. 

19  41 

I. 

Tr. 

In.      i 

12  53  41 

I] 

.*     Ec. 

Dis. 

4  56 

I.       Sh. 

In. 

19  48 

I. 

Sh. 

In.      ' 

14     5 

] 

..*     Sh. 

In. 

5     7 

I.      Tr. 

In. 

20  25 

II. 

Oc. 

Dis. 

14  14 

II] 

.*     Oc. 

Re. 

5  51 

III.       Tr. 

In. 

21  53 

I. 

Tr. 

Eg. 

14  32 

] 

:.*     Tr. 

In. 

6  58 

III.*     Sh. 

Eg. 

22     I 

I. 

Sh. 

Eg. 

16     9 

I] 

:.*   Oc. 

Re. 

7     9 

I.*     Sh. 

Eg. 

22  35 

III. 

Oc. 

Dis. 

16  18 

] 

.*     Sh. 

Eg. 

7  17 

III.*     Tr. 

Eg. 

23     3  28 

II. 

Ec. 

Re. 

16  43 

1 

.*     Tr. 

Eg. 

7  18 

I.*     Tr. 

Eg. 

23     0  44  58 

III. 

Ec. 

Re. 

2  II  20     5 

] 

:.*    Ec. 

Dis. 

7  29 

II.*     Oc. 

Re. 

16  55 

I.* 

Oc. 

Dis. 

13  55 

] 

:.*    Oc. 

Re. 

13    2  12  37 

I.       Ec. 

Dis. 

19  14  II 

I. 

Ec. 

Re.     i 

3    7  26 

I] 

:.*   Sh. 

In. 

4  31 

I.      Oc. 

Re. 

24  14     7 

I.* 

Tr. 

In. 

8  18 

I] 

:.*     Tr. 

In. 

23  24 

II.       Sh. 

In. 

14  16 

I.* 

Sh. 

In. 

8  33 

I 

:.*    Sh. 

In. 

23  25 

I.       Sh. 

In. 

15     3 

II.* 

Tr. 

In. 

8  58 

1 

..•     Tr. 

In. 

23  32 

I.      Tr. 

In. 

15  21 

II.* 

Sh. 

In. 

9  57 

II 

.*     Sh. 

Eg. 

23  41 

II.       Tr. 

In. 

16  19 

I* 

Tr. 

Eg.     { 

10  41 

I] 

.*     Tr. 

Eg. 

14     I  38 

I.       Sh. 

Eg. 

16  30 

I.* 

Sh. 

Eg- 

10  46 

] 

.*     Sh. 

Eg. 

I  44 

I.       Tr. 

Eg. 

17  27 

II. 

Tr. 

Eg. 

II     9 

1 

:.*     Tr. 

Eg. 

I  54 

II.       Sh. 

Eg. 

17  51 

II. 

Sh. 

Eg. 

4    5  48  53 

I 

Ec. 

Dis. 

2     4 

II.      Tr. 

Eg. 

25  II  21 

I.* 

Oc. 

Dis. 

8  21 

I 

.*     Oc. 

Re. 

20  41  28 

I.       Ec. 

Dis. 

13  43     2 

I.* 

Ec. 

Re. 

5    0  51 

III 

.      Sh. 

In. 

22  57 

I.       Oc. 

Re. 

26    8  33 

I.* 

Tr. 

In. 

2  II   10 

I] 

Ec. 

Dis. 

15  17  53 

I.       Sh. 

In. 

8  45 

I.* 

Sh. 

In. 

2  36 

III 

Tr. 

In. 

17  58 

I.      Tr. 

In. 

9  31 

11.* 

Oc. 

Dis. 

2  57 

III 

Sh. 

Eg. 

18     3  49 

II.       Ec. 

Dis. 

10  44 

I.* 

Tr. 

Eg. 

3     2 

I 

Sh. 

In. 

18  55  26 

III.       Ec. 

Dis. 

10  58 

L* 

Sh. 

Eg. 

3  24 

I 

Tr. 

In. 

20    6 

I.      Sh. 

Eg. 

12  18 

III.* 

Tr. 

In. 

3  58 

III 

Tr. 

Eg. 

20  10 

I.       Tr. 

Eg. 

12  21     7 

II.* 

Ec. 

Re. 

5  15 

1 

Sh. 

Eg. 

20  36 

II.       Oc. 

Re. 

12  57 

III.* 

Sh. 

In. 

5  16 

I] 

Oc. 

Re. 

20  49 

III.       Oc. 

Re. 

13  51 

III.* 

Tr. 

Eg. 

5  35 

1 

Tr. 

Eg. 

16  15  10  10 

I.*     Ec. 

Dis. 

14  58 

III.* 

Sh. 

Eg. 

«    0  17  35 

1 

[.       Ec. 

Dis. 

17  23 

I.       Oc. 

Re. 

27    5  47 

I.* 

Oc. 

Dis. 

2  47 

1 

Oc. 

Re. 

17  12  22 

I.*     Sh. 

In. 

8  II  49 

I* 

Ec. 

Re. 

20   46 

II 

Sh. 

In. 

12  24 

I*     Tr. 

In. 

28     2  59 

I. 

Tr. 

In. 

21    26 

11 

Tr. 

In. 

12  43 

II.*     Sh. 

In. 

3  14 

I. 

Sh. 

In. 

21    30 

I 

Sh. 

In. 

12  48 

II.*     Tr. 

In. 

4  " 

II. 

Tr. 

In. 

21    49 

1 

Tr. 

In. 

14  35 

I.*     Sh. 

Eg. 

4  40 

II. 

Sh. 

In. 

23    16 

II 

Sh. 

Eg. 

14  35 

I.*     Tr. 

Eg. 

5  10 

I. 

Tr. 

Eg. 

23  44 

I 

Sh. 

Eg. 

15  12 

II.*     Tr. 

Eg. 

5  27 

I. 

Sh. 

Eg. 

23  49 

I] 

Tr. 

Eg. 

15  13 

II.*     Sh. 

Eg. 

635 

11* 

Tr. 

Eg. 

7    0     I 

1 

Tr. 

Eg. 

18    9  38 

I.*     Oc. 

Dis. 

7  10 

II.* 

Sh. 

Eg. 

18  46  23 

1 

Ec. 

Dis. 

II  49 

I.*     Oc. 

Re. 

20    0  13 

I. 

Oc. 

Dis.   ' 

21  13 

1 

Oc. 

Re. 

10    6  50 

I.*     Tr. 

In. 

2   40   42 

I. 

Ec. 

Re. 

8  14  53  39 

III 

.*    Ec. 

Dis. 

6  50 

I.*     Sh. 

In. 

21    25 

I. 

Tr. 

In. 

15  28  42 

II 

.*     Ec. 

Dis. 

7  18 

II.*     Oc. 

Dis. 

21  43 

22  38 

I. 

Sh. 

In. 

15  59 

I 

.*     Sh. 

In. 

855 

III.*     Sh. 

In. 

II. 

Oc. 

Dis. 

16  15 

1 

..*     Tr. 

In. 

9     I 

I.*     Tr. 

Eg. 

23  36 

I. 

Tr. 

Eg.     ' 

Eg. 

Re. 

17  32 

III 

Oc. 

Re. 

9    4 

I.*     Sh. 

Eg. 

23  56 

I. 

Sh. 

18  12 

I 

Sh. 

Eg. 

9    4 

Ill*     Tr. 

In. 

30     I  38  47 

II. 

Ec. 

18  23 
18  26 

»  13  15     4 
15  39 

II 

1 
I 
I 

Oc. 

Tr. 
.*  Ec. 
.»     Oc. 

Re. 

Eg. 

Dis. 

Re. 

9  42 

10  34 

10  58 

»0    4     3 

II.*     Oc. 

III.*     Tr. 

III.*     Sh. 

I.       Oc. 

Re. 
Eg. 
Eg. 
Dis. 

I  48 

4  45  56 
18  39 

III. 

III. 

I. 

Oc. 
Ec. 
Oc. 

Dis. 
Re.     1 
Dis.   ' 

10  10     5 

II 

.*     Sh. 

In. 

6  16  36 

I.*     Ec. 

Re. 

21     9  27 
31  15  51 

I. 
I.* 

Ec. 
Tr. 

Re. 
In. 

10  28 

I 

.*     Sh. 

In. 

21     I   15 

I.       Tr. 

In. 

•/     J 

10  33 

II 

.*     Tr. 

In. 

I  19 

I.       Sh. 

In. 

16  II 

I.* 

Sh. 

In. 

10  41 

1 

.*     Tr. 

In. 

I  56 

II.       Tr. 

In. 

17  19 

II. 

Tr. 

In. 

12  35 

II 

.*     Sh. 

Eg. 

2      2 

II.       Sh. 

In. 

18     0 

II. 

Sh. 

In. 

12  41 

1 

.*     Sh. 

Eg. 

3  27 

I.       Tr. 

Eg. 

18     2 

I. 

Tr. 

Eg. 

12   52 

1 

:•     Tr. 

Eg. 

3  32 

I.       Sh. 

Eg. 

18  24 

I. 

Sh. 

Eg. 

12   57 

I] 

.*    Tr. 

Eg. 

4  20 

II.       Tr. 

Eg. 

19  44 

II. 

Tr. 

Eg. 

"    7  43  53 

I 

.*     Ec. 

Dis. 

4  32 

II.       Sh. 

Eg. 

20  30 

II. 

Sh. 

Eg. 

NoTB.— In.,  denotes  ingress ,  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON   MEAN  TIME. 


OCTOBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


II. 


IV.     No  Eclipse. 


Configurations  at  ii^  jo^  for  an  Inverting  Telescope 


Day. 


West. 


East. 


4* 


•2       O  I* 


O 


•2    3 


;:  o 


3* 


o      -I 


5' 


•4 


O 


•2 


6 

7 


•4         3' 


O 


•3 


4  2*        •! 


O 


8 


'  -4 


•I   o 


lO 


02-  Oi* 


o 


•3        '4 


II 


•2 


o  -I 


•4 


12 


!•  3*         O 


•2 


•4 


13 


3* 


o 


•I   2* 


4* 


H 


"3 


2*  •! 


o 


4' 


15 


•2 


o 


I* 


i6 
17 


•I  O       4* 


•2 


i8 


4* 


o  j: 


4* 


•2 


o 


3' 


•I 


19  03* 


I-  O       '2 


20|  4* 


3* 


o 


•I  2* 


21 


'4 


•3 


o 


22 


•4 


23 


•2 
•8 


o 


I' 


•I 


o 


•3   "2 


24 


fj 

26  O3 

27  I 

28  

29' 

30  i 

31 1 


•4 


O 


•3 


3* 


•I 


o 

I-  o 

o 

o 

o 

o 

o 


•4 


•I 


•I 

•3        '2 


2- 

1- 


•3      4' 


•4 


•II 


•2 1 


4' 


4' 
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WASHINGTON  MEAN  TIME. 

1 

• 

1 

NOVEMBER.                                 | 

d  h  m  s 

d  h  m  8 

d  h  m  8 

1  13  5 

!.• 

Oc. 

Dis. 

11  8  44 

IL* 

Tr. 

In. 

20  23  56 

I. 

Oc. 

Dis. 

15  38  21 

I.* 

Ec. 

Re. 

9  16 

!• 

Sh. 

Eg. 

21  2  55  55 

I. 

Ec. 

Re. 

2  10  17 

!.• 

Tr. 

In. 

9  58 

II.* 

Sh. 

In. 

21  5 

I. 

Tr. 

In. 

10  40 

L* 

Sh. 

In. 

II  10 

II.* 

Tr. 

Eg. 

21  56 

I. 

Sh. 

In. 

II  44 

IL* 

Oc. 

Dis. 

12  27 

II.* 

Sh. 

Eg. 

23  18 

I. 

Tr. 

Eg. 

12  28 

!.• 

Tr. 

Eg. 

1»  3  43 

I. 

Oc. 

Dis. 

22  0  9 

I. 

Sh. 

Eg. 

12  53 

I.* 

Sb. 

Eg. 

6  31  32 

I.* 

Ec. 

Re. 

0  13 

II. 

Tr. 

In. 

14  56  32 

IL» 

Ec. 

Re. 

18  0  53 

I. 

Tr. 

In. 

I  56 

II. 

Sh. 

In. 

15  32 

III* 

Tr. 

In. 

I  32 

I. 

Sh. 

In. 

2  41 

IL 

Tr. 

Eg. 

16  59 

III. 

Sb. 

In. 

3  6 

I. 

Tr. 

Eg. 

4  25 

II. 

Sh. 

Eg. 

17  10 

in. 

Tr. 

Eg. 

3  7 

II. 

Oc. 

Dis. 

18  23 

I. 

Oc. 

Dis. 

18  59 

III. 

Sh. 

Eg. 

3  45 

I. 

Sh. 

Eg. 

21  24  53 

I. 

Ec. 

Re. 

8  7  31 

I. 

Oc. 

Dis. 

6  49  57 

II.* 

Ec. 

Re. 

28  15  32 

I. 

Tr. 

In. 

10  7  9 

I. 

Ec. 

Re. 

823 

III.* 

Oc. 

Dis. 

16  25 

I. 

Sh. 

•In. 

*  4  43 

I. 

Tr. 

In. 

10  10 

III.* 

Oc. 

Re. 

17  45 

I. 

Tr. 

Eg. 

5  9 

I. 

Sh. 

In. 

"  5  38 

III.* 

Ec. 

Dis. 

18  33 

II. 

Oc. 

Dis. 

6  27 

II.^ 

Tr. 

In. 

12  48  52 

III.* 

Ec. 

Re. 

18  38 

I. 

Sb. 

Eg. 

6  54 

I.* 

Tr. 

Eg. 

22  9 

I. 

Oc. 

Dis. 

22  43  51 

II. 

Ec. 

Re. 

7  19 

II.* 

Sh. 

In. 

14  I  0  20 

I. 

Ec. 

Re. 

24  I  31 

III. 

Tr. 

In. 

7  22 

I.* 

Sh. 

Eg. 

19  20 

I. 

Tr. 

In. 

3  26 

III. 

Tr. 

Eg. 

8  52 

II.» 

Tr. 

Eg. 

20  I 

I. 

Sh. 

In. 

5  5 

III. 

Sh. 

In. 

9  49 

TT.» 

Sh. 

Eg. 

21  32 

I. 

Tr. 

Eg. 

7  2 

III.* 

Sh. 

Eg. 

5  I  58 

I. 

Oc. 

Dis. 

21  53 

11. 

Tr. 

In. 

12  49 

I.* 

Oc. 

Dis. 

4  36  3 

I. 

Ec. 

Re. 

22  14 

I. 

Sh. 

Eg. 

15  53  45 

I. 

Ec. 

Re. 

23  9 

I. 

Tr. 

In. 

23  17 

II. 

Sb. 

In. 

25  9  59 

I.* 

Tr. 

In. 

23  37 

I. 

Sh. 

In. 

15  0  20 

II. 

Tr. 

Eg. 

10  54 

I.* 

Sh. 

In. 

6  0  51 

II. 

Oc. 

Dis. 

I  47 

II. 

Sh. 

Eg. 

12  12 

I.* 

Tr. 

Eg. 

I  21 

I. 

Tr. 

Eg. 

16  36 

I. 

Oc. 

Dis. 

13  6  * 

I.* 

Sb. 

Eg. 

I  50 

I. 

Sh. 

Eg. 

19  29  16 

I. 

Ec. 

Re. 

13  24 

II.* 

Tr. 

In. 

4  14  17 

II. 

Ec. 

Re. 

16  13  46 

I.* 

Tr. 

In. 

15  15 

II. 

Sh. 

In. 

5  5 

III. 

Oc. 

Dis. 

14  30 

I.* 

Sh. 

In. 

15  54 

IL 

Tr. 

Eg. 

6  46 

III.* 

Oc. 

Re. 

15  58 

I. 

Tr. 

Eg. 

17  44 

IL 

Sb. 

Eg. 

7  3  3 

III.* 

Ec. 

Dis. 

16  15 

II. 

Oc. 

Dis. 

26  7  16 

L* 

Oc. 

Dis. 

8  47  38 

III.* 

Ec. 

Re. 

16  43 

I. 

Sh. 

Eg. 

10  22  44 

L* 

Ec. 

Re. 

20  24 

I. 

Oc. 

Dis. 

20  7  53 

II. 

Ec. 

Re. 

27  4  26 

I. 

Tr. 

In. 

23  4  51 

I. 

Ec. 

Re. 

22  7 

III. 

Tr. 

In 

5  22 

L* 

Sh. 

In. 

T  17  35 

I. 

Tr. 

In. 

23  57 

III. 

Tr. 

Eg. 

6  38 

L* 

Tr. 

Eg. 

18  6 

I. 

Sh. 

In. 

17  I  3 

III. 

Sh. 

In. 

7  35 

L* 

Sh. 

Eg. 

19  35 

II. 

Tr. 

In. 

3  0 

III. 

Sb. 

Eg. 

7  43 

IL* 

Oc. 

Dis. 

^       ^0  m0 

19  47 

I. 

Tr. 

Eg. 

II  2 

I.* 

Oc. 

Dis. 

12  I  53 

IL* 

Ec. 

Re. 

20  19 

I. 

Sh. 

Eg. 

13  58  8 

I* 

Ec. 

Re. 

15  II 

III. 

Oc. 

Dis. 

20  38 

II. 

Sh. 

In. 

18  8  12 

I.* 

Tr. 

In. 

17  8 

in. 

Oc. 

Re. 

22  I 

II. 

Tr. 

Eg. 

8  59 

I.* 

Sh. 

In. 

19  10  44 

HI. 

Ec. 

Dis. 

23  8 

II. 

Sh. 

Eg. 

10  25 

I.* 

Tr. 

Eg. 

20  51  24 

HI. 

Ec. 

Re. 

8  14  50 

I.* 

Oc. 

Dis. 

II  3 

II.* 

Tr. 

In. 

28  I  43 

I. 

Oc. 

Dis. 

17  33  46 

I. 

Ec. 

Re. 

II  II 

I.* 

Sh. 

Eg. 

4  51  35 

I. 

Ec. 

Re. 

9  12   I 

V* 

Tr. 

In. 

12  36 

II.* 

Sh. 

In. 

22  53 

I. 

Tr. 

In. 

12  35 

I.* 

Sh. 

In. 

13  30 

II.* 

Tr. 

Eg. 

23  51 

I. 

Sh. 

In. 

13  59 

11.  • 

Oc. 

Dis. 

15  6 

II.  * 

Sb. 

Eg. 

29  I  6 

I. 

Tr. 

Eg. 

14  13 

I.* 

Tr. 

Eg. 

19  5  29 

I.* 

Oc. 

Dis. 

2  4 

I. 

Sh. 

Eg. 

14  48 

I.* 

Sh. 

Eg. 

8  27  5 

L* 

Ec. 

Re. 

2  35 

IL 

Tr. 

In. 

17  32  7 

II. 

Ec. 

Re. 

20  2  39 

L 

Tr. 

In. 

4  34 

IL 

Sh. 

In. 

18  48 

III. 

Tr. 

In. 

3  27 

I. 

Sh. 

In. 

5  4 

IL* 

Tr. 

Eg. 

20  31 

III. 

Tr. 

Eg. 

4  51 

I. 

Tr. 

Eg. 

7  4 

IL* 

Sb. 

S? 

21  I 

III. 

Sh. 

In. 

5  24 

II.* 

Oc. 

Dis. 

20  10 

I. 

Oc. 

Dis. 

22  59 

III. 

Sh. 

Eg. 

5  40 

I.* 

Sh. 

Eg. 

23  20  33 

I. 

Ec. 

Re. 

10  9  16 

I.* 

Oc. 

Dis. 

9  25  50 

II.* 

Ec. 

Re. 

30  17  20 

I. 

Tr. 

In. 

12  2  35 

I.* 

Ec. 

Re. 

II  45 

in.* 

Oc. 

Dis. 

18  20 

I. 

Sh. 

In. 

11  6  27 

I.* 

Tr. 

In. 

13  37 

HI* 

Oc. 

Re. 

19  33 

I. 

Tr. 

Eg. 

7  4 

I.* 

Sh. 

In. 

15  8  22 

III.* 

Ec. 

Dis. 

20  33 

I. 

Sh. 

Eg. 

8  39 

I.* 

Tr. 

Eg. 

16  50  18 

in. 

Ec. 

Re. 

20  54 

IL 

Oc. 

Dis. 

NoTB. — In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec,  eclipse. 

Oc,  denotes  occultaticn ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


NOVEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


d    r 


II. 


r 


IV.    No  Eclipse. 


Configurations  at  lo^  jci°^  for  an  Inverting  Telescope. 


Day. 


West. 


East 


I      I 


2' 


•I    o 


4* 


3' 


Ol- 


io   3' 


s* 


o  -I 


3' 


I*    2*      O 


4* 


'3  '2 


o 


•I 


6|      4- 


I* 


O  '3  '2 


•4 


o 


•3 


8 


2* 


•I 


o 


3" 


•2        O     I*        3' 


lO 


3* 


•4   O 


•2 


•II 


II 


02- 


3* 


I-    o 


"4 


12 


•3       '2 


o 


•I 


•4 


13 


I* 


o 


•2 


•3< 


14 


o 


!•    2" 


•3 


•4 


15 


2*  •! 


o 


4* 


16 


•2 


O         I*        3- 


4* 


17 


3' 


•lO 


•2 


18  lOi- 


3' 


02- 


4" 


19 


•3 


4' 


O      -I 


20 


4* 


I* 


•3O  '2 


21 


o 


•I       2*  "3 


22 


4' 


2-1 


o 


3* 


23 


•4 


'2 


o 


J.       J. 


M 

25  lOi' 

26  I 

f7 

^8 

29  I 
30 


•4       3* 


•3        2'   '4 


3'     •!       O 

O        2- 

o  -I 

I"  '3      O  '4 


2' 


I'2* 
•2 


O^ 

o_ 
o 


•I        2"3    '4 


•3 


-2t 


!• 


3" 


•4 
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WASHINGTON  MEAN 

TIME. 

DECEMBER. 

d     h    m      8 

d     h     m      8 

d     h    m      8 

1      Z   20      o 

II. 

Ec. 

Re. 

11   22    19 

III. 

Oc. 

Dis. 

22    6  41 

11* 

Oc. 

Re. 

5     I 

III. 

Tr 

In. 

12    0  24 

Ill 

Oc. 

Re. 

6  45  17 

II* 

Ec. 

Dis. 

7    o 

Ill* 

Tr. 

Eg. 

3  15  45 

III 

Ec. 

Dis. 

9     9  32 

II* 

Ec. 

Re. 

9     8 

III.* 

Sh. 

In. 

4  54    6 

III. 

Ec. 

Re. 

15  58 

III. 

Tr. 

In. 

"     4 

III.* 

Sh. 

Eg 

5  23 

I 

*     Oc. 

Dis. 

18     8 

Ill 

Tr. 

Eg. 

14  37 

I. 

Oc. 

Dis. 

8  43    4 

I. 

•     Ec, 

Re. 

20    9 

I. 

Oc. 

Dis. 

17  49  27 

I. 

Ec. 

Re. 

IS    2  31 

I 

Tr. 

In. 

21  16 

Ill 

Sh. 

In. 

2  II  47 

I.* 

Tr. 

In. 

3  42 

I 

Sh. 

In. 

23    8 

III 

Sh. 

Eg 

12  49 

I* 

Sh. 

In. 

4  44 

I 

Tr. 

Eg. 

23  36  46 

I. 

Ec. 

Re. 

14     0 

I. 

Tr. 

Eg. 

5  55 

I 

•    Sh. 

Eg. 

23  17  18 

I. 

Tr. 

In. 

15     2 

I. 

Sh. 

Eg. 

7  27 

II 

*     Tr. 

In. 

18  35 

I. 

Sh. 

In. 

15  47 

II. 

Tr. 

In. 

9  52 

II 

*     Sh. 

In. 

19  32 

I 

Tr. 

Eg. 

17  54 

II. 

Sh. 

In. 

9  57 

II 

*    Tr. 

Eg. 

20  48 

I 

Sh. 

Eg. 

18  16 

II. 

Tr. 

Eg. 

12  21 

II 

*     Sh. 

Eg. 

23  12 

II 

Tr. 

In. 

20  23 

II. 

Sh. 

Eg. 

23  50 

I. 

Oc. 

Dis. 

24     I  44 

II. 

Tr. 

Eg. 

395 

I.* 

Oc. 

Dis. 

14     3  12     3 

I 

Ec. 

Re. 

I  49 

II 

Sh. 

In. 

12  18  26 

I.* 

Ec. 

Re. 

20  58 

I 

Tr. 

In. 

4  18 

II. 

Sh. 

Eg. 

4    6  14 

I.* 

Tr. 

In. 

22  II 

I 

Sh. 

In. 

14  38 

I. 

Oc. 

Dis. 

7  18 

I.* 

Sh. 

In. 

23  12 

I 

Tr. 

Eg. 

18     5  47 

I. 

Ec. 

Re. 

8  27 

I.* 

Tr. 

Eg. 

16    0  24 

I 

Sh. 

Eg. 

26  II  46 

I* 

Tr. 

In. 

9  30 

I.* 

Sh. 

Eg. 

I  42 

II 

Oc. 

Dis. 

13     4 

I. 

Sh. 

In. 

10     5 

II.* 

Oc. 

Dis. 

6  32  51 

II. 

*     Ec. 

Re. 

14     0 

I 

Tr. 

Eg. 

14  38     8 

II. 

Ec. 

Re. 

12  14 

Ill 

*     Tr. 

In. 

15  17 

I. 

Sh. 

Eg. 

18  42 

III. 

Oc. 

Dis. 

14  20 

III 

Tr. 

Eg. 

17  26 

II 

Oc 

Dis. 

20  43 

III. 

Oc. 

Re. 

17  13 

III 

Sh. 

In. 

19  57 

II 

Oc. 

Re. 

23  13     8 

III. 

Ec. 

Dis. 

18  18 

I 

Oc. 

Dis. 

20    3  44 

II. 

Ec. 

Dis. 

6    0  52  32 

III. 

Ec. 

Re. 

19     6 

III 

Sh. 

Eg. 

22  28    0 

II 

Ec. 

Re. 

3  32 

I. 

Oc. 

Dis. 

21  40  58 

I 

Ec. 

Re. 

26    5  49 

III* 

Oc. 

Dis. 

6  47  18 

I.* 

Ec. 

Re. 

16  15  26 

I. 

Tr. 

In. 

8     0 

III* 

Oc. 

Re. 

6    0  41 

I. 

Tr. 

In. 

16  40 

I. 

Sh. 

In. 

9    6 

I* 

Oc. 

Dis. 

I  47 

I. 

Sh. 

In. 

17  40 

I. 

Tr. 

Eg. 

II  22  '  g 

III* 

Ec. 

Dis. 

2  54 

I. 

Tr. 

Eg. 

18  52 

I 

Sh. 

Eg. 

12  34  41 

I* 

Ec. 

Re. 

3  59 

I. 

Sh. 

Eg. 

20  42 

II. 

Tr. 

In. 

12  57  57 

III 

Ec. 

Re. 

5     0 

11* 

Tr. 

In. 

23  II 

II 

Sh. 

In. 

27    6  14 

I* 

Tr. 

In. 

7  13 

11.  * 

Sh. 

In. 

23  12 

II. 

Tr. 

Eg. 

7  33 

I* 

Sh. 

In. 

7  29 

II.* 

Tr. 

Eg. 

17     I  40 

II 

Sh. 

Eg. 

8  28 

I* 

Tr. 

Eg. 

9  42 

II.* 

Sh. 

Eg. 

12  45 

I 

Oc. 

Dis. 

9  46 

I* 

Sh. 

Eg.     1 

21  59 

I. 

Oc. 

Dis. 

16    9  59 

I. 

Ec. 

Re. 

12  29 

II* 

Tr. 

In. 

T    I  16  17 

I. 

Ec. 

Re. 

18    9  54 

I 

*    Tr. 

In. 

15     0 

II 

Tr. 

Eg. 

19    8 

I. 

Tr. 

In. 

II     9 

I 

*     Sh. 

In. 

15     8 

II 

Sh. 

In. 

20  16 

I. 

Sh. 

In. 

12     8 

L 

*    Tr. 

Eg. 

17  38 

II 

Sh. 

Eg. 

21  21 

I. 

Tr. 

Eg. 

13  21 

I 

*     Sh. 

Eg. 

28     3  34 

I. 

Oc. 

Dis. 

22  28 

I. 

Sh. 

Eg. 

14  56 

II 

Oc. 

Dis. 

7     3  40 

I* 

Ec. 

Re. 

23  17 

II. 

Oc. 

Dis. 

17  27 

II 

Oc. 

Re. 

20    0  43 

I. 

Tr. 

In. 

8     3  56  20 

II. 

Ec. 

Re. 

17  26  58 

II 

Ec. 

Dis. 

2     2 

I. 

Sh. 

In. 

8  34 

Ill* 

Tr. 

In. 

19  51  12 

II 

Ec. 

Re. 

2  56 

I 

Tr. 

Eg. 

10  37 

III.* 

Tr. 

Eg. 

10    2     I 

III 

Oc. 

Dis. 

4  15 

I. 

Sh. 

Eg. 

13  II 

III.* 

Sh. 

In. 

4    9 

III 

Oc. 

Re. 

6  42 

II* 

Oc. 

Dis. 

15     5 

III. 

Sh. 

Eg. 
Dis. 

7  13 

I 

*     Oc. 

Dis. 

9  13 

II* 

Oc. 

Re. 

16  27 

I. 

Oc. 

7  18  43 

III 

*     Ec. 

Dis. 

9  22     6 

II* 

Ec. 

Dis. 

19  45  II 

I. 

Ec. 

Re. 

8  55  42 

III 

•     Ec. 

Re. 

II  46  35 

II* 

Ec. 

Re. 

0  13  36 

I.* 

Tr. 

In. 

10  38  52 

I 

•     Ec. 

Re. 

19  48 

III 

Tr. 

In. 

14  44 

I. 

Sh. 

In. 

20    4  22 

I 

Tr. 

In. 

22     0 

III 

Tr. 

Eg. 

15  49 

I. 

Tr. 

Eg. 

5  38 

I 

*     Sh. 

In. 

22     3 

I. 

Oc. 

Dis. 

16  56 

I. 

Sh. 

Eg. 

6  36 

I 

*    Tr. 

Eg. 

SO     I   18 

Ill 

Sh. 

In. 

18  13 

II. 

Tr. 

In. 

7  50 

I 

*     Sh. 

Eg. 

I  32  35 

I. 

Ec. 

Re. 

20  32 

II. 

Sh. 

In. 

9  57 

II 

*    Tr. 

In. 

3     9 

Ill 

Sh. 

Eg. 

20  43 

II. 

Tr. 

Eg. 

12  27 

II 

*    Tr. 

Eg. 

19  II 

I. 

Tr. 

In. 

23     2 

II. 

Sh. 

Eg. 

12  30 

II 

*    Sh. 

In. 

20  31 

I. 

Sh. 

In. 

10  10  54 

I.* 

Oc. 

Dis. 

14  59 

II 

Sh. 

Eg. 

21  25 

I 

Tr. 

Eg. 

14  14  II 

I. 

Ec. 

Re. 

21     I  41 

I 

Oc. 

Dis. 

22  44 

I 

Sh. 

Eg. 

H     8     3 

I.* 

Tr. 

In. 

5     7  51 

I 

.*     Ec. 

Re. 

31     I  46 

II 

Tr. 

In. 

9  13 

I.* 

Sh. 

In. 

22  50 

I 

Tr. 

In. 

4  17 

II. 

Tr. 

Eg. 

10  16 

I.* 

Tr. 

Eg. 

22    0    6 

I 

Sh. 

In. 

4  27 

II. 

Sh. 

In. 

II  26 

I.* 

Sh. 

Eg. 

I     4 

I 

Tr. 

Eg. 

6  57 

II* 

Sh. 

Ef. 

12  29 

II.* 

Oc. 

Dis. 

2  19 

I 

Sh. 

Eg. 

16  31 

I. 

Oc. 

Dis. 

17  14  35 

II. 

Ec. 

Re. 

4  II 

II 

Oc. 

Db. 

20    I  35 

I. 

Ec. 

Re. 

NoTS->IiL,  denotes  ingress;  Bg.,  egress;  Dis..  disappearance;  Re^  reappearance;  Be.,  eclipse. 

Oc  denotes  occalution ;  Tr.,  transit  of  the  satellite ;  Sh.«  transit  of  the  shadow ;  *  Visible  at  Washingtoa 
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WASHINGTON  MEAN  TIME. 


DECEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


r 


III. 


d    r 


II. 


r 


IV.     No  Eclipse. 


Day 


Configurations  at  gr  30^  for  an  Inverting  Telescope. 


4 


•3  2* 


O 


•I 


•3  I"2  0 


O  4'      'I         '3     '2 


4'       I'       2"       O 


'3 


8   03*  4' 


9  4* 


4* 


o 


•I 


•I 


o 


•2 


3" 


O  I*     2- 


10  '4 


•3 


2* 


'I  o 


II  iOi' 


12 


•3  '2         O 


•4 


O        *I  '3  '2 


13  IO2' 


14 


15 


o 


o 


•3 


•4-1 


3' 


•I 


O    3'        '2 


•4 


16 


17 


18 


'9 


20  !02" 


21 


22 


A! 

24 

26 

27 
28 

29 
30 
31 


3* 


o 


I«      2' 


•3 


2-  -I  O 


•3  '2  Ol' 


O  -3 


I-       o 


•3        4' 


o 


•I        4* 


3* 


I* 


4*       3* 


4-0       % 
O 


I"        2* 


2"      •!  O 


4' 


•4 


•3  '2 


2* 


I' 


O     I' 

O  -3 
I-    Q     2' 

O 

o 


•3 


3* 


3-  '4     O 

O 


I"  2* 


*4 


4' 


•I 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of  the 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of  these  elongations  may  be 
found  from  the  following  tables,  and  the  apparent  position  of  a  satellite  at  any  other  time  may 
be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  and 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inner  satellites  are  regarded  as 
circular,  and  the  time  of  any  elongation^not  given  in  the  tables  may  be  readily  found  from  those 
given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic  period.  Mimas  can  be 
seen  only  within  a  few  hours  of  each  elongation,  and  the  time  of  every  elongation  visible  at 
Washington  is  given.  For  the  three  outer  satellites  the  eccentricity  is  taken  into  account,  and 
the  times  both  of  the  elongations  and  of  the  conjunctions  are  given.  The  following  abbrevi- 
ations are  used  in  the  tables: — 

£.,  East  Elongation, 

I.,  Inferior  Conjunction  (south  of  planet), 

W.,  West  Elongation, 

S.,  Superior  Conjunction  (north  of  planet). 


MIMAS. 


Greatest  Elongations   Visible  at  Washington. 


d 

h 

d 

h 

May  15 

15.1  W. 

July  3 

15.0  W. 

16 

13.7  W. 

4 

13.6  W. 

23 

15  3  E. 

5 

12.2  W. 

24 

13.9  E. 

II 

15.2  E. 

31 

15.5  w. 

12 

13.8  E. 

June  I 

14. 1  W. 

13 

12.4  E. 

2 

12.7  W. 

14 

II. I  E. 

8 

15.8  E. 

15 

9.7  E. 

9 

14.4  E. 

19 

15.4  w. 

10 

13.0  E. 

20 

14.0  W. 

16 

16.0  W. 

21 

12.7  w. 

17 

14.6  W. 

22 

11.3  w. 

18 

13.2  W. 

23 

9-9  W. 

19 

11.8  w. 

27 

15.6  E. 

25 

14.8  E. 

28 

14.2  E. 

26 

13.4  E. 

29 

12.9  E. 

27 

12.0  E. 

30 

II. 5  E. 

28 

10.6  E. 

31 

lo.i  E. 

Aug. 


d 

I 

4 

5 
6 

7 


h 

8.7  E. 
15.7  W. 
14.4  w. 
13.1  w. 
11.7  W. 


8  10.3  W. 

12  16.0  £. 

13  14.7  E. 

14  13-3  E. 

15  11.9  £. 


16 

17 

18 

21 
22 


10.5  E. 

9.1  E. 

7.7  E. 
14.9  W. 
13.5  W. 


23  12. 1  W. 

24  10.7  w. 

25  9.3  w. 


d 
Aug.  29 

30 

31 
Sept.  I 

2 

3 

7 

8 

9 
10 


h 
15.1  E. 
13.7  E. 
12.3  E. 
10.9  E. 

9.5  E. 

8.1  E. 
13.9  W. 
12.5  W. 
ii.i  W. 

9.8  w. 


II  8.4  w. 

16  I2.V  E. 

17  II. 4  E. 

18  lo.o  E. 

19  8.6  E. 

20  7.2  E. 

24  13.0  W. 

25  1 1.6  W. 


d      h 
Sept.26  10.2  W. 
27     8.8  W. 
Oct.     3  1 1.8  E. 

4  10.4  E. 

5  91  E. 

6  7.7  E. 

7  6.3  E. 

11  12. 1  W. 

12  10.7  W. 

13  9.3  w. 


14 

20 

21 
22 

23 


7.9  w. 
II. o  E. 
9.6  E. 
8.2  E. 
6.8  E. 


29  9.9  W. 

30  8.5  w. 

31  7.1  w. 


Nov. 


d 

I 
6 

7 
8 


h 

5.7  w. 

10. 1  E. 
8.8  E. 
7.4  E. 
6.0  E. 


15  9.1  W. 

16  7.7  W. 

17  6.3  W. 

23  9.3  E. 

24  8.0  E. 


25 
Dec.     2 

3 

4 
II 


6.6  E. 
8.3  W. 
6.9  W. 

5.5  w. 

7.2  E. 


12     5.8  E. 

19   7.5  w. 

20     6.1  W. 


ENCELADUS. 


d     h 
May  13     6.4  E. 

14  153  E. 

16  0.2  E. 

17  9.0  E. 

18  17.9  E. 


20 
21 
22 

24 

25 


2.8  E. 
11.7  E. 
20.6  E. 

5.4  E. 
14  3  E. 


d  h 

May  26  23.2  £. 

28  8.1  E. 

29  17.0  E. 

31  1.9  E. 

June    I  10.8  E. 


2 

4 

5 
6 

8 


19.6  E. 
4.5  E. 

13.4  E. 

22.3  E. 

7.2  E. 


d 

June   9 

II 

12 

13 
15 

16 

17 
19 
20 

22 


h 
16.0  E. 

0.9  E. 

9.8  E. 
18.7  E. 

3.6  E. 

12.4  E. 

21.3  E. 

6.2  E. 

151  E. 
0.0  E. 


d 
June  23 

24 
26 

27 
28 

30 
July    I 

2 

4 
5 


h 

8.8  E. 
17.7  E. 

2.6  E. 
II. 5  E. 
20.4  E. 

5.2  E. 
14. 1  E. 
23.0  E. 

7.8  E. 
16.7  E. 


July 


d 

7 
8 

9 
II 
12 

13 

15 
16 

18 
19 


h 

1.6  E. 

10.5 

E. 

19.4 

E. 

4.2 

E. 

13.1 

E. 

22.0 

E. 

6.9 

E. 

157 

E. 

0.6  E. 

95 

E. 

July 


Aug. 


d 

h 

20 

18.4  E. 

22 

32  E. 

23 

12.1  E. 

24 

21.0  E. 

26 

5.9  E. 

27 

14.7  E. 

28 

23.6  E. 

30 

8.5  E. 

31 

17.4  E. 

2 

2.2  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— (  Continued). 

d 

h 

d      h 

d      h 

d      h 

d      h 

d     h 

Aug.    3 

II. I  E. 

Aug.  24    0.2  E. 

Sept.13  13.4  E. 

Oct.     4     2.6  E. 

Oct.  24  15.9  E. 

Nov.  14     5.3  £. 

4 

20.0  E. 

25     9.1  E. 

14  22.3  E. 

5  "-5  E. 

26    0.8  £. 

15  14.2  £. 

6 

49  E. 

26  18.0  E. 

16     7.2  E. 

6  20.4  £. 

27    9.7  £. 

16  23.1  £. 

7 

137  E. 

28     2.9  E. 

17  16.0  E. 

8     5.3  E. 

28  18.6  E. 

18     8.0  £. 

8 

22.6  E. 

29  1 1.7  E. 

19     0.9  E. 

9  14.2  E. 

30     3  5  E. 

19  16.9  E. 

lO 

7-5  E. 

30  20.6  E. 

20    9.8  E. 

10  23.1  E. 

31  12.4  E. 

21     1.8  £. 

II 

16.4  E. 

Sept.  I     5.5  E. 

21  18.7  E. 

12     7.9  E. 

Nov.    I  21.3  E. 

22  10.7  £. 

13 

1.2  E. 

2  14.4  E. 

23     3-6  E. 

13  16.8  £. 

3    6.2  E. 

23  19.6  £. 

14 

10. 1  E. 

3  23.2  E. 

24  12.4  E. 

15     1.7  E. 

4  15. 1  E. 

25     4.5  £. 

15 

19.0  E. 

5     8.1  E. 

25  21.3  E. 

16  10.6  E. 

6    0.0  E. 

26  13.4  E. 

17 

3.9  E. 

6  17.0  E. 

27     6.2  E. 

17  19.5  E. 

7     8.8  E. 

27  22.3  £. 

i8 

12.7  E. 

8     1.9  E. 

28  15.1  E. 

19    4.4  E. 

8  17.7  E. 

30    7.2  £. 

19 

21.6  E. 

9  10.8  E. 

30    0.0  E. 

20  13.3  E. 

10     2.6  E. 

Dec.     I  16.0  £. 

21 

6.5  E. 

10  19.6  £. 

Oct.     I     8)9  E. 

21  22.2  E. 

II  11.5  E. 

2     0.9  £. 

22 

15.4  E. 

12     4.5  E. 

2  17.8  E. 

23     7.0  E. 

12  20.4  E. 

3     9-8  £. 

TETHYS. 

d 

h 

d      h 

d      h 

d      h 

d      h 

d      h 

May  1 6 

5.6  E. 

June  19     5.1  E. 

July  23     4.3  E. 

Aug.  26     3.5  E. 

Sept.29     2.9  £. 

Nov.     2     2.4  £. 

i8 

3.0  E. 

21     2.4  E. 

25     1.6  E. 

28     0.8  E. 

Oct.     I     0.2  E. 

3  23.8  E. 

20 

0.3  E. 

22  23.7  E. 

26  22.9  E. 

29  22.1  E. 

2  21.5  £. 

5  21. 1  £. 

21 

21.6  E. 

24  21.0  £. 

28  20.2  £. 

31  19.4  E. 

4  18.8  £. 

7  18.4  £. 

23 

18.9  E. 

26  18.3  E. 

30  17.5  E. 

Sept.  2  16.7  E. 

6  16. 1  E. 

9  15.7  E. 

25 

16.2  E. 

28  15.6  E. 

Aug.    I  14.8  E. 

4  14.0  E. 

8  13.4  £. 

II  13.0  £. 

27 

13  5  E. 

30  12.9  E. 

3  12.1  E. 

6  II. 3  E. 

10  10.7  £. 

13  10.4  E. 

29 

10.8  E. 

July    2  10.2  E. 

5     94E. 

8     8.6  £. 

12     8.0  £. 

15     7.7  E. 

31 

8.1  E. 

4     7-5  E. 

7    6.7  E. 

10     5.9  £. 

14     5.3  E. 

17     5.0  £. 

June   2 

54E. 

6    4.7  E. 

9    4.0  E. 

12     3.2  £. 

16    2.6  E. 

19     23  £. 

4 

2.7  E. 

8     2.0  E. 

II     1.2  E. 

14     0.5  £. 

17  23.9  E. 

20  23.7  E. 

6 

0.0  E. 

9  23.3  E. 

12  22.5  E. 

15  21.8  £. 

19  21.3  E. 

22  21.0  £. 

7 

21.3  E. 

II  20.6  E. 

14  19.8  E. 

17  19. 1  E. 

21  18.6  E. 

24  18.3  £. 

9 

18.6  E. 

13  17.9  E. 

16  17. 1  E. 

19  16.4  £. 

23  15  9  E. 

26  15.6  E. 

II 

15.9  E. 

15  15.2  E. 

18  14.4  E. 

21  13.7  E. 

25  13.2  E. 

28  13.0  £. 

13 

13.2  E. 

17  12.5  E. 

20  1 1.7  E. 

23  II.O  £. 

27  10.5  E. 

30  10.3  E. 

15 

10.5  E. 

19     9.8  E. 

22    9.0  E. 

25     8.3  £. 

29     7.8  £. 

Dec.     2     7.6  £. 

17 

7.8  E. 

21     7.1  E. 

24     6.3  E. 

27     5.6  E. 

31     51  E. 

4    49E.    1 

1 

• 

DIONE. 

1 

d 

h 

d      h 

d      h 

d      h 

d      h 

d     h 

May  1 6 

3.6  E. 

June  17  23.7  E. 

July  20  19.6  E. 

Aug.  22  15.4  £. 

Sept.24  1 1.2  £. 

Oct.    27     7.4  E. 

i8 

21.3  E. 

20  17.4  E. 

23  13.2  E. 

25     9.0  £. 

27     4.9  E. 

30     I.I  E. 

21 

15.0  E. 

23  ii.o  E. 

26    6.9  E. 

28     2.6  E. 

29  22.6  £. 

Nov.     I  18  8  £. 

24 

8.7  E. 

26     4.7  E. 

29    0.5  E. 

30  20.3  E. 

Oct.     2  16.2  E. 

4  12.6  E. 

27 

2.4  E. 

28  22.4  E. 

31  18.2  E. 

Sept.  2  13.9  £. 

5    99E. 

7     6.3  £ 

29 

20.0  E. 

July    I  16.0  E. 

Aug.    3  11.8  E. 

5     7-6  E. 

8     3.6  E. 

10     0.0  E. 

June    I 

13  7  E. 

4    97E. 

6     5.4  E. 

8     1.2  £. 

10  21.3  £. 

12  17.7  E. 

4 

7.4  E. 

7     33E. 

8  23.1  E. 

10  18.9  £. 

13  15.0  E. 

15  1 1.4  E. 

7 

I.I  E. 

9  21.0  E. 

II   16.8  E. 

13  12.6  £. 

16    8.7  E. 

i8     5.1  £.    ' 

9 

18.7  E. 

12  14.7  E. 

14  10.4  E. 

16     6.2  E. 

19     2.4  E. 

20  22.8  E. 

1 

12 

12.4  E. 

15     8.3  E. 

17    4.1  E. 

18  23.9  £. 

21  20.0  £. 

1 

23  16.5  E. 

15 

6.1  E. 

18     1.9  E. 

19  21.7  E. 

21  17.6  E. 

24  13.7  E. 

26  10.3  £. 

1 
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RHEA. 


d 
May  12 

21 
26 

30 

June    4 

9 

13 
18 


July 


Aug. 


22 

27 

I 

6 

10 

15 

19 

24 
28 

2 

6 

II 

15 


h 

22.1  £. 

10.5  E. 
22  9  E. 
1 1.4  £. 
23.8  E. 

12.2  E. 
0.6  E. 

13.0  E. 

1.3  E. 
13.7  E. 

2.1  E. 

14.4  E. 

2.7  E. 

15. 1  E. 

3.4  E. 

15.7  E. 
4.0  E. 

16.3  E. 
4.6  E. 

17.0  E. 

5.3  E. 

17.6  E. 


Aug. 


Sept. 


Oct. 


Nov. 


d 
20 

24 
«9 

2 

7 
II 
16 
20 

25 
29 

4 
8 

13 

17 
22 

26 

31 

5 

9 

14 

18 

23 


h 

5.9  E. 
18.2  E. 

6.5  E. 
18  9  E. 

7.2  E. 

19.6  E. 

79E. 

20  2  E. 

8.6  E. 
21.0  E. 

9.4  E. 
21.8  E. 
10.2  E. 
22.6  E. 
ii.o  E. 


235 
11.9 

0.4 

12.8 

13 

13.8 

24 


E. 
E. 
E. 
E. 
E. 

E. 
E. 


TITAN. 


d  h 

May  23  19.0  I. 

27  17.9  W. 

31  14.0  S. 

June    4  14.5  E. 

8  17.6  I. 

12  16.3  W. 
16  12.4  S. 
20  12.7  E. 
24  15.8  I. 
14.3  W. 

10. 1  s. 

10.6  E. 

13.7  I- 
12.1  W. 

7.8  s. 

22      8.3  E. 

26  1 1. 1  I. 
30    9.4  w, 

3     5-2  S. 

7     5-5  E. 
II     8.5  I. 
15     6.8  W. 


July 


28 

2 

6 

10 

14 
18 


Aug. 


d 
Aug.  19 

27 

31 
Sept.    4 

8 
12 
16 

19 
23 

28 

I 

5 

9 

13 

17 
21 

25 
29 

2 

6 

10 


Oct. 


Nov. 


h 

2.5  S. 
3.0  E. 
6.0  I. 

4.2  W. 
0.0  S. 

0.5  E. 

3.6  I. 
1.9  W. 

21.6  S. 
22.2  E. 

1.3  I. 

23.7  W. 

19.7  S. 
20.5  E. 

23.8  I. 

22.2  W. 
18.2  S. 

19. 1  E. 
22.5  I. 

21.2  W. 

17.2  S. 
18.4  £. 


HYPERION. 


Apr. 
May 


d 

275 
2.8 

7-5 
12.9 


W. 
S. 
E. 
I. 


June 


18.9  W. 

S. 
E. 


24.1 
28.8 


July 


Aug. 


3.1 

91 

14.4 

19.0 

24.4 

30.3 

5-5 
10.2 

15.6 
21.5 
26.6 

313 

5-7 

11.6 

16.7 


I. 
W. 

s. 

E. 

I. 

W. 

s. 

E. 

I. 
W. 

s. 

E. 
I. 

W. 
S. 


Aug. 
Sept. 


Oct. 


Nov. 


Dec. 


d 
21.4 
26.8 

1-7 

6.7 

11.4 

17.0 
22.8 
27.8 

2.5 
8.1 

14.0 
18.8 

237 
29.4 

41 
9.0 

13.9 
19.6 

25.3 
30.2 

52 
10.9 


E. 

I. 

W. 

S. 
E. 

I. 

W. 

S. 

E. 

I. 

W. 

S. 

E. 

I. 

W. 

S. 

E. 

I. 

W. 

S. 

E. 
I. 


lAPETUS. 


d 

d 

d 

d 

d 

d 

May 

21.4  I. 

une 

30.7  s. 

Aug. 

8.0  I. 

Sept. 

16.7  S. 

Oct.     25.5  I. 

Dec.     6.3  S. 

June 

10.9  W. 

July 

19.6  E. 

28.1  W. 

Oct. 

5.7  E. 

Nov.    15.2  W. 

24.8  E. 

THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Greenwich 
Mean 
Noon. 


Jan. 

Feb. 
Mar. 


Apr. 

May 
June 

July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


I 
21 
10 

I 
21 

10 

30 
20 

9 
29 

19 

8 
28 

17 
7 

27 

16 

6 

26 

31 


Outer 
Major 
Axis. 


Outer 

Minor 
Axis. 


34.76 

3441 

34  39 
3470 
3531 
36.21 

37  34 
38.61 

3991 
41.07 

41.91 

42.35 
42.04 

4131 
40.20 

38.92 

3763 
36.48 

35  57 
3539 


10.96 

10.36 

9.82 

9  37 
9.04 

8.84 
8.80 

8.94 
9.26 

974 

10.31 
10.85 
11.24 

II  39 
11.28 

10.93 

10.40 

9.76 

9.08 

8.90 


Inclination  of 

Northern 

Semi-Minor 

Axis  to  Circle 

of  Declination 

from  North 

to  East 


7 
7 
7 
7 

7 

6 
6 
6 
6 
6 

6 

6 

7 
7 
7 

7 

7 

7 
6 

6 


18.6 

153 
10.6 

56 
0.7 

56.4 

530 

510 

509 
52.6 

55-7 

59-5 

32 

6.0 

7.6 

7.6 
6.1 

33 
590 
577 


The  Elevation 

of  the  Earth 

above  the 

Plane  of  the 

Rings. 


8 

7 
6 

5 

4 

4 
3 
3 
3 
3 

4 

4 

5 
6 

6 

6 

6 

5 
4 
4 


23.0 

314 
352 

403 
49.8 

7-8 
38.0 
23.2 
25.2 

43-3 

14.4 

52.7 
30.6 

0.7 

17.6 

18.4 

2-5 
31.2 

46.9 

34-2 


The  Elevation 

of  the  Sun 

above  the 

Plane  of  the 

Rings. 


17 

17 
16 

16 

16 

16 
16 

15 
15 
15 

15 
14 
14 
14 
14 

13 
13 
13 
13 
13 


23.6 
10.4 

57.1 

43.7 
30.1 

16.5 

2.8 

48.9 

349 
20.9 

6.6 

52.4 
38.0 

235 

8.8 

541 

39-3 
24.4 

9.4 
5.7 


u 


u 


Earth's  Longitude  from  Saturn 

counted  on  the  Plane  of  the  Rings 

from  their  Ascending 

Node  on  the— 


Equator. 


5 
8 

o 

2 

4 

6 

7 
8 

8 
7 
6 

5 

3 

2 

2 

2 
2 

3 
5 
5 


46.8 
0.7 
18.8 
32.1 
32.5 

12.2 

24.6 

44 
8.4 

37-2 

36.4 
17.2 

55-2 
47.0 

6.9 

31 

375 

47.1 
25.4 

53-4 


Ecliptic. 


323 

325 

328 

330 
332 

334 
335 
335 
335 
335 

334 
333 
331 
330 
329 

329 
330 
331 
333 
333 


37-6 
51.6 

97 
23.0 

235 

32 

15.8 

55-7 
59.8 

28.8 

28.0 
8.8 
46.8 
38.7 
58.6 

549 
29.4 

391 
17.6 

45.6 


The  factors  to  be  multiplied  by  a  and  S  to  obtain  the  axes  of — 

The  inner  ellipse  of  the  outer  ring  =  0.8801, 
The  outer  ellipse  of  the  inner  ring  ^  0.8599, 
The  inner  ellipse  of  the  inner  ring  =  0.6650, 
The  inner  ellipse  of  the  dusky  ring  =  0.5130, 


log  factor 
log  factor 
log  factor 
log  factor 


99445 

99344 
9.8228 

9.7101 


Note. — ^The  positive  sign  of  /  indicates  that  the  visible  surface  of  the  rings  is  the  northern  one. 
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■ 

Apparent  Apsides.                 ^'/         /\. 

>v    y/K                    Apparent  Apsides 

• 

Date.    Position  Add.  Distances.     5?  /      ^ /       ^     x\  ^^ 

\^r     \         \         Date.    Position  App.  Distances.      | 

Angle 

.    Ariel.  Umbriel.     ^        ^f       .^/    K 

^C          \          \                       Angle.  Titania.  < 

3beron. 

e 

"      "        ^    ifyf\ 

y 

\    \           \                                       0            »» 

n 

Apr.  23. 

31. 

I  14.1    19.7                  t|  K^      jY 

j    j          1             Apr.  23,     31. 1     32.3 

43.2 

June  22 

.    36.< 

3   14.5     20.2                I        \  V  y^ 

\ 

j  j         1             June  22,     36.0     33.1 

44.2 

Aug.  21, 

4X.4    14. 1      19.6            \         \          \;^^Ss^ 

\ 

^  J         J       I     Aug.  21,     41.4     32.1 

43.0 

^ 

r. 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  jgo4. 

AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

Nortb 

I. 

South. 

North.                     South. 

North. 

South. 

North  and  South.    I 

d 

h 

d      h 

d       h 

d      h 

d     h 

d      h 

d 

h 

Apr.  13 

4-4 

Apr.  16  23.2 

Apr.     8    0.8 

Apr.  14    6.0 

Mar.  29  16.0 

Apr.     3     0.4 

Apr.  28 

7.6  N. 

20 

17.9 

24  12.7 

16    7.7 

22  12.9 

Apr.    7    8.9 

II  17.4 

May     5 

1.4  S. 

28 

7-4 

May    2     2.2 

24  14.7 

30  19.9 

16     1.9 

20  10.4 

II 

19.3  N.  1 

May     5 

20.9 

9  15.7 

May    2  21.7 

May    9    2.9 

24  18.9 

29     35 

18 

13.2  S. 

13 

10.5 

17     5.2 

II    4.7 

17   lO.O 

May    3  12. 1 

May    7  20.7 

25 

7.2  N. 

21 

0.0 

24  18.8 

19  11.7 

25  17.0 

12     5.3 

16  13.9 

June    I 

1.2  S. 

28 

13.6 

June    I    8.3 

27  18.8 

June    3    0.1 

20  22.5 

25    7-2 

7 

19.3  N. 

June    5 

3.1 

8  21.9 

June    5     1.9 

"     73 

29  15.8 

June    3    0.5 

14 

13  4  S. 

12 

16.7 

16  II. 5 

13    9.0 

19  14.4 

June    7    9.2 

II  17.9 

21 

7.5  N. 

20 

6.3 

24     I.I 

21  16.2 

27  21.5 

16    2.6 

20  II. 3 

28 

1.7  s. 

27 

19.9 

July     I  14.7 

29  23.3 

July     6    4.7 

24  20.0 

29    47 

July     4 

19.8  N. 

J^iiy    5 

9.5 

9    4-3 

July     8    6.5 

14  11.8 

July     3  13.5 

July     7  22.2 

II 

14.0  S. 

12 

231 

i6  17.9 

16  13.6 

22  19.0 

12    6.9 

16  15.6 

18 

8.1  N. 

20 

12.7 

24     7-5 

24  20.8 

31     2.1 

21    0.3 

25    90 

25 

2.2  S.    > 

28 

2.2 

31  21.0 

Aug.    2     3.9 

Aug.    8    9.2 

29  17.7 

Aug.     3    2.3 

31 

20.2  N. 

Aug.    4 

15.8 

Aug.    8  10.6 

10   II.O 

16  16.2 

Aug.    7  II.O 

II  19.6 

Aug.    7 

14.2  S.    ' 

12 

5.4 

16    0.2 

18  18.0 

24  23.3 

16    4.2 

20  12.8 

14 

8.1  N. 

19 

18.9 

23  137 

27      I.O 

Sept.  2    6.2 

24  21.4 

29    59 

21 

2.0  S. 

27 

8.4 

31     3.2 

Sept.   4    8.0 

10  13.1 

Sept.   2  14.4 

Sept.   6  22.9 

27 

19.7  N. 

Sept.   3 

21.9 

Sept.    7  16.7 

12  14.9 

18  20.0 

II     73 

15  15.8 

Sept.   3 

13.3  s. 

II 

11.4 

15    6.1 

20  21.7 

27    2.9 

20    0.2 

24    8.5 

10 

6.9  N. 

19 

0.9 

22  19.6 

29    4.6 

Oct.     5    9.7 

28  16.9 

Oct.     3     1.2 

17 

0.3  S. 

26 

143 

30    9.0 

Oct.     7  11.4 

13  16.4 

Oct.     7    9.5 

II  17.8 

23 

17.6  N 

Oct.     4 

3.7 

Oct.     7  22.4 

15  18.1 

21  23.1 

16    2.0 

20  10.3 

30 

10.9  S. 

II 

17.1 

15  II-8 

24    0.8 

30    5.8 

24  i8-5 

29    2.7 

Oct.     7 

4.0  N. 

d      h 

d       h 

1 

Period  of  Ariel,           2  12.489 

Period  of  Titania,          8  16.942 

Period  of  Umbriel,     4     3.460 

Period  of  Oberon,        13  11 . 1 19 

NOTE.- 

-For  A 

iriel  only  every  third  elongation  is  given,  and  for  1 

Umbriel  every  alternate  one.    The  intermediate  ones    || 

may  be  found 

by  adding  multiples  of  the  period  of  the  satellite. 

SATELLITE  OF  NEPTUl^,  1904. 
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s. 


N. 


Date. 

Position  Angle 

Apparent  Distance 

of  Apsis. 

0 

at  Apsis. 

Jan.    1 8, 

85.4 

16.8 

Mar.  22, 

84.4 

16.3 

Oct.   24, 

90.5 

16.5 

Dec.  27, 

88.8 

16.9 

APPARENT  ORBIT  OF  THE  SA  TELLITE  OF  NEPTUNE  IN  igo4, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 


East 


Jan. 


Feb. 


Mar. 


d 

h 

2 

21.9 

8 

19.0 

14 

16.1 

20 

133 

26 

10.4 

I 

7-5 

7 

4.6 

13 

1-7 

18 

22.8 

24 

19.9 

I 

17.0 

7 

14.1 

West 


Jan. 


Feb. 


Mar. 


d 

5 
II 

17 

23 
29 

4 
10 

16 

21 

27 


h 
20.4 
17.6 

147 
II.8 

9.0 

6.1 

3-2 

0.3 

21.4 

18.5 


4  15-5 
10  12.6 


East 


Mar. 


Apr. 
Sept. 

Oct. 


d 
13 
19 
25 
31 

5 


h 

II. I 

8.2 

52 

2.3 

233 


17  lO.I 

23  7.2 

29  4.2 

5  1.2 

10  22.2 

16  19.2 

22  16.3 


West 


Mar. 

Apr. 

Sept. 
Oct. 


d 
16 
22 

28 

3 
8 

20 

26 

2 

7 
13 

19 
25 


b 

9.7 
6.7 
3-8 
0.8 
21.8 

8.6 
5.6 
2.7 

23.7 
20.7 

17.7 
14.8 


East 


Oct. 
Nov. 


Dec. 


d 
28 

3 

9 

15 
21 


h 

133 
10.4 

7.5 
4.6 

1.6 


26  22.7 

2  19-9 

8  17.0 

14  14.1 

20  II. 2 


26 
32 


8.4 
5.5 


West 


Oct. 
Nov. 


Dec. 


d 

31 
6 

12 

18 

24 
29 

5 
II 

17 
23 


b 
11.8 

8.9 
6.0 

31 
0.2 

21.3 
18.4 

15.5 
12.7 

9.8 


29     6.9 


The  above  times  are  the  instants  of  each  passage  of  the  satellite  through  the  apsis  of  its 
apparent  orbit.  The  position  of  the  satellite  at  any  other  time  may  be  found  by  measuring 
around  the  orbit  from  the  apsis  last  passed  through,  bearing  in  mind  that  the  radius  vector 
of  the  satellite  describes  equal  areas  in  equal  times. 

The  period  of  the  satellite  of  Neptune  is  5**  2i»>.044. 

Note. — In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  tame  scale  as  the  orbits. 
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PHENOMENA,  1904. 


WASHINGTON  MEAN  TIME. 


PLANETARY     CONFIGURATIONS. 


Jan. 


d 
o 
I 

2 
2 

5 


h 

13 

22 

I 

II 

l6 


m 


32 


7  lo     - 
lo     6     - 

13  3  49 

14  13  35 

16   19     - 

16  22  25 

18  5  13 

19  23  23 

20  13     - 

21  16  28 

28     3     - 

28  3     - 

29  II   34 
Feb.  17- 

9  16     - 

10  22     3 

12  10  38 

13  I 

13  II  20 

14  18     5 


I  58 

9  51 
6     - 

12     - 


18 
18 

23 

25 

25   12     - 


Mar.  7 

9 
13 


25  20  30 
27  o  - 
10  - 
6  16 

6  39 


13  21  34 

13  22     - 

14  15     - 

15  18     8 

16  -     - 


17 
18 

20 

20 

23 


27 
21 


4 

2 

4    - 

8     - 

12     - 


24     3 
26     4 

26     9 

26   17 

Apr.   I   10 

2 


30 


H       Greatest  elong.  £.    19  30 
9       Greatest  Hel.  Lat.  N. 

6^  a w  +  355 

©      in  Perihelion. 
»       in  a 


H      Stationary, 
g       in  Perihelion. 

6  9€ 9 

d  sc s 

d  Jf  O  Inferior, 


2  29 
5  12 


dSC 5  —  I  23 

di?([: h  —  439 

d^c ^  —  333 

H       Greatest  Hel.  Lat.  N. 
6yi(L V—  I  55 


d  9S 

H       Stationary. 

6^?(L 

d  kQ 

g       Greatest  elong.  W.  25  52 


9  +   I  47 
V  +  4     2 


—  I 


d  sc  . . . 

d  9C    .  .  - 

g       in?S 

d  5  C    .  .  - 

d  »2([:  . . . 


s  —  5  21 
9-48 


d  ^c 

d  3^(i: 

g       in  Aphelion. 

d  ^^ 

d  g  b 


d^C 
9 
9h 


»  - 

k  - 

$  — 

i  + 


4  35 
4  30 

I     8 
I   II 

o  30 
o  49 


in?S 


tp  +  4   II 


9C 

»C 
O 


9  + 

S  - 
i?  - 


o 

5 
4 


20 

28 

23 


3  49 


Stationary. 
Greatest  Hel.  Lat.  S. 

•    5  —  3  19 

Ann.  eclip.  invis.  at  Wash. 


d  ^(L :y  —  o  31 

6  $  a ^  +  120 

I     0      enters  <Y>,  Spring  com. 


15     - 


d  vc 

d  ?  0  Superior. 
6^% 

d  %Q 

9       in  Aphelion. 
5       in  Si 


V  +  4  14 
5-05 


Apr. 


d  h  m 

3  15  - 

5  14  43 

7  6  - 

8  3  - 

9  18  41 

13  5  55 

14  o  o 

16  I  18 

16  16  13 

17  13  - 


20  9 

21  4 

22  17 

22  22 

23  20 


38 


30 

0  - 

May  2 

4  - 

2 

23  3 

7 

5  33 

9 

5  - 

II 

0  - 

II 

3  - 

II 

19  51 

12 

18  - 

13 

10  49 

14 

10  59 

14 

23  17 

17 

16  46 

21 

5  - 

21 

22  - 

25 

0  - 

30 

0  - 

30 

6  20 

31 

20  - 

June  I 

7  - 

3 

14  24 

8 

4  - 

8 

14  54 

10 

14  - 

II 

7  42 

12 

14  21 

12 

20  22 

14 

2  2 

18 

13  - 

19 

0  - 

19 

3  - 

21 

4  - 

26 

II  58 

27 

2  - 

29 

II  - 

29 

15  - 

o     t 

$       stationary. 

dSC S  —  527 

g       in  Perihelion. 

dg^ g  +  ii6 

6h(L h  —  415 

d9C 9  —  I  16 

d  ifC %  +  o     7 

6  $  a ^  +  3  24 

dgC g+629 

g       Greatest  Hel.  Lat.  N. 

dWC W  +  4     9 

g       Greatest  elong.  £.20  12 

6  9% 9—  030 

^      in  Ji 

9       Greatest  Hel.  Lat.  S. 

y.  Greatest  Hel.  Lat.  S. 

g  Stationary. 

dSC S  —  520 

6h(L ^2—  4     3 

dS^ g   +  0  2I 

g       in?S 

6  ma 3^  +  044 

d  S  O  Inferior. 

d9C 9  +  2  12 

dSC 5  +  3  15 

6  $  (L ^  +  4  49 

d  WC V  +  4     I 

g       in  Aphelion. 

dg9 S-I53 

g       Stationary, 
d  ^0 

d§C S  —  513 

\l       Stationary. 
%      in  Perihelion. 

6h(L h  —  352 

g        Greatest  elong.  W.  23  46 

d^C :i^+i20 

g       Greatest  Hel.  Lat.  S. 

d5C g-fii8 

d9C 9  +  4  43 

6  $(L ^  +  5  31 

dVC V+3  54 

d9^ 9  —  035 

<PSO 

9      in  a 
0      enters  £5*  Summer  com. 

dSC S  —  512 

dW0 

d9^ 9+1  24 

»  in  Si 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONFIGURATIONS. 


d 

b  m 

June 30 

20  37 

July  I 

20   - 

3 

23  - 

4 

5  - 

4 

8  - 

6 

7  37 

7 

14  - 

8 

21   - 

9 

6  - 

9 

i6  - 

n 

13  14 

II 

16  18 

12 

16  14 

12 

21  42 

14 

12  - 

21 

10  - 

22 

19  - 

23 

16  18 

28 

0  18 

Aug.  2 

20  9 

6 

23  - 

8 

I  2 

9 

10  45 

10 

I  - 

II 

14  12 

12 

16  17 

13 

15  - 

17 

5  - 

19 

12  - 

19 

20  40 

19 

23  - 

24 

2  35 

30 

3  II 

Sept.  I 

15  - 

4 

7  - 

4 

II  42 

4 

18  - 

6 

14  - 

7 

3  26 

9 

—  — 

9 

18  27 

10 

9  9 

15 

9  - 

16 

2  49 

18 

17  - 

20 

5  20 

22 

19  - 

23 

19  - 

25 

14  - 

26 

5  3 

30 

4  - 

Oct.  I 

2  - 

6h<i h  —  3  47 

6  ^  $ 5  —  016 

c^SW »   +   i45 

g       in  Perihelion. 

0      in  Aphelion. 

6%(i :y+i49 

d  9  O  Superior. 

6  $^ ^  +  143 

d  5  0  Superior. 

(5S9 5  +  0  43 

dWC y+3  54 

6  $<L ^  +  5  36 

6  9  a 9  +  5  13 

6i  a 5  +  5  56 

g       Greatest  Hel.  Lat.  N. 

□  3^0 

9  in  Perihelion. 

dSC S  —  518 

6h(L h  —  352 

d^C 3^+2     6 

S  intJ 

6^  a y+358 

6  id ^  +  5     8 

cPbO 

d9C 9  +  3  20 

dSC S— 044 

9       Greatest  Hel.  Lat.  N. 

^       in  Aphelion. 

g       Greatest  elong.  £.   27  24 

dSC S—  525 

%      stationary. 
6h(L b  —  4     4 

6%(L :y  +  2    7 

g       Stationary. 
§      Stationary. 
dWC ^+4     o 

dS9 5-5  57 

5       Greatest  Hel.  Lat    S. 

6  $  (L ^  +  4  10 

O      Total  eclip.  inv.  at  Wash. 

dSC s  —  519 

6  i(L 9  —  030 

d  5  O  Inferior. 

dScC S—  528 

□  so 

6h(i '2—4  13 

0      enters  ^,  Autumn  com. 
5       Stationary. 

6%(L 3^+1  52 

^       in  Perihelion. 


d 

h  m 

Oct.  I 

3  - 

I 

19  48 

5 

18  I 

7 

9  55 

8 

16  - 

10 

5  36 

10 

II  - 

10 

23  - 

13 

II  54 

17 

10  29 

18 

6  - 

18 

16  - 

23 

4  36 

25 

4  - 

29 

I  22 

30 

17  - 

Nov.  2 

23  - 

3 

6  16 

6 

19  - 

7 

3  58 

9 

8  9 

9 

23  36 

12 

3  - 

13 

4  - 

13 

19  8 

16 

10  - 

19 

5  53 

25 

6  12 

29 

9  - 

Dec.  I 

16  I 

3 

5  - 

3 

13  - 

4 

13  - 

7 

12  16 

8 

0  19 

9 

16   0 

II 

7  I 

13 

16  - 

15 

17  - 

16 

II  43 

21 

12  - 

21 

13  - 

21 

16  - 

22 

12  29 

22 

13  - 

27 

4  - 

27 

16  - 

28 

5  - 

29 

23  25 

30 

22  - 

31 

12  - 

o  » 

J       Greatest  elong.  W.   17  54 

6^  a w+357 

6  $  (L ^  +  2  49 

dSC J?  +  i     2 

9  in  ?S 

6  id 9  —  4  27 

5        Greatest  Hel.  Lat.  N. 
tp      Stationary. 

dSC    .......S  —  522 

6'h  (L \  —  4  10 

<P;^0. 

^2       Stationary. 

6%  a 3^+1  34 

$      Greatest  Hel.  Lat.  N. 

6^  a w  +  347 

d  5  0  Superior. 

g       in?S 
d^C ^+114 

6^  a g~5    7 

d9C 9  —  6  31 

d  SC S  -  5  II 

9      in  Aphelion. 
5       in  Aphelion. 

c^^5 '2--3  53 

d9S 9—   I   28 

6%(L 3r  +  I  31 

dtpc. W+336 

$      in  Aphelion. 

6  $  <i $  —  022 

dSS 6   —  2  10 

J       Greatest  Hel.  Lat.  S. 

9       Greatest  Hel.  Lat.  S. 

dSCC S  —  5     2 

d5C g  —  656 

d9C 9  —  5  49 

6  ha b--3  28 

g       Greatest  elong.  E.   20  30 
%      Stationary. 

6%(L 3^+1  47 

g       Stationary. 

0      enters  Vy ,  Winter  com. 

dS0 

dWC V+332 

S  in  a 

g  in  Perihelion. 

d9'2 9-0  48 

6  $  a ^  —  I  45. 

d  S  0  Inferior. 
0  in  Perihelion. 
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OBSERVATORIES,  1904. 


POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West 

'  Longitudes  are  Considered^  Positive.) 

T%\^^^ 

T      M^JA-maJ^k. 

Reduction 
to 

Log^i. 

Longitude. 

Place. 

Latitude. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

Of                 " 

1            n 

h     m       t 

h     m       8 

Abastuman . 

+  41  42  24 

-    "     35.5 

9999351 

-  7  59  41 

-    25125 

Abo 

+  60  26  56.8 

—   10      2.1 

9.998  887 

-  6  37  22.20 

-    I  29     6.42 

Adelaide 

-  34  55  38.5 

4-  10  56.8 

9.999  520 

+  9  37  23.92 

-  9  14  20.30 

~ 

Albany  {^New  Obs,) 

+  42  39  12.7 

—  II  38.0 

9.999  326 

-  0  13    9.0 

+  4  55    6.8 

~ 

Albany  \0ld  Obs,) 

+  423949.5 

-  II  38.0 

9.999  326 

-  013  15.79 

+  4  54  59.99 

^ 

Alfred  {N.  Y.) 

4-42  15  19.8 

-  11  37.0 

9  999  337 

+  0    251.37 

+  5  II    7.15 

Algiers  {OM  Obs.) 

4-3644    0 

—  II   10.8 

9.999  476 

-  5  20  32.6 

-  0  12  16.8    , 

Algiers  (JVe7a  Obs.) 

+  36  47  50 

-  II   11.3 

9  999  474 

-  5  20  24.33 

-  0  12    8.55. 

^ 

'  Allegheny    . 

+  40  27  41.6 

-  11  31.3 

9-999  383 

4-  0  II  47.15 

4-  5  20    2.93  1 

Altona 

+  5332453 

—  II   10.2 

9.999  049 

-  5  48    2.02 

-  039  46.24  j 

^ 

Amherst 

+  42  22  1 7. 1 

-  II  37-3 

9.999  334 

-  0  18  II. II 

4-450    4.67 

■^ 

Annapolis    . 

+  3858535 

~  II  24.5 

9.999  420 

-  0    2  19.29 

+  55  56.49 

-m 

Ann  Arbor  . 

+  42  1648.0 

-  II  37.0 

9.999  336 

4-  0  26  39.41 

+  5  34  55-.19 

• 

Arequipa  {Harvard)    . 

- 16  24 

4-    6  18.4 

9.999  884 

-  0  22  46 

+  445^30 

Armagh 

4-5421  12.7 

—  II     4.2 

9.999029 

-  4  41  40.4 

+  0  26  35.4   . 

!  Athens 

+  375820.7 

—         II           18.9 

9.999  445 

-  6  43    8.70 

-  I  34  52.92  1 

Bamberg 

+  49  53    6.0 

-          II           30.7 

9.999  141 

-  5  51  49-43 

-  0  43  33.65 

^ 

Beloit 

4-4230    8.4 

-           II          37.6 

9999331 

+  047515 

■^  SS^    7-3 

,  Bergen 

4-  60  23  54 

—         10                  2.7 

9.998  888 

-  5  29  28.53 

-  0  21  12.75 

* 

'  Berkeley 

+  37  52  23.6 

-           11           18.3 

9.999  448 

+  3    046.94 

4-89    2.72  1 

1  Berlin 

4-52  30  16.7 

—          11           17.    I 

9.999  075 

-  6    1  50.63 

-  0  53  34.85 

Berlin  {Urania)   . 

4-5231  30.7 

—         II           17.0 

9999075 

-  6    I  43.23 

-  0  53  27.45 

Berne 

4-4657    8.7 

-  II  39  0 

9.999216 

-  538    1.51 

-  02945.73 

Besan^on 

4-4714590 

-  II  38.5 

9.999208 

-  5  32  12.95 

-  02357.17 

"*. 

'   Bethlehem  . 

4-403623.1 

-  II  31.9 

9  999  379 

-  0    643.93 

+  5    I  31.85 

'  Birr  Castle  . 

+  53    547.0 

-  II  133 

9.999060 

-  4  36  34.9 

4-031  40.9 

Bogota 

+   43615-4 

-     I  51.5 

9.999991 

-  0  II  21.58 

4-  45654.20 

Bologna 

+  44  29  54 

-  II  40.3 

9.999  279 

-  5  53  40.7 

-  0  45  24.9 

Bombay 

+  185345 

-    7     8.1 

9.999  847 

-  95931.52 

-  451  15-74 

Bonn 

+  504345.0 

—  II  2S6.9 

9.999  120 

-  5  36  39  00 

-  0  28  23.22 

Bordeaux 

4-4450    7.2 

—  II  40.4 

9.999  271 

-  5    6  10.24 

+  02    5.54 

• 

Boston  {University) 

4-4221  32.5 

-  II  37.2 

9.999  334 

-  0  24    0.8 

+  44415.0 

,  Bothkamp  . 

4-5412    9.6 

-  II     5.3 

9-999  033 

-  54847.0 

~  0  40  31.2 

Breslau 

+  51    655.8 

—  II  25.0 

9.999  no 

-  6  16  24.57 

-  I    8    8.79 

Brisbane 

-2728    0.0 

4-    9  32.2 

9  999  689 

4-  8  39  37.82 

-10  12    6.40 

1  Brussels  {Uccle)  . 

+  504753 

—  II  26.6 

9.999  118 

-  5  25  42.7 

-  0  17  26.9 

'  Brussels  ((9/^  Obs.)      . 

4-5051  10.7 

-  II  26.3 

9.999  117 

-  52544-51 

-  0  17  28.73 

,  Budapest 

+  4729347 

-  11  38.0 

9.999  202 

-  6  24  3 1. 1 

-  I  16  15.3 

Cairo 

4-30    438.2 

—  10     6.5 

9.999632 

-  7132469 

-  2    5    8.91 

Cambridge  {England) . 

4-52  12  51.6 

-  II  18.9 

9.999082 

-  5    8  38.53 

-  0    0  22.7s 

1 

m  , 

Cambridge  {Mass.) 

4-42  22  47.6 

-  "  373 

9  999  334 

-  0  23  44,73 

+  44431.051 

Cape  of  Good  Hope    . 

-3356    36 

4-  10  48.0 

9  999  543 

-  6  22  10.54 

-  I  135476 

Catania 

+  3730133 

—  II  16.0 

9  999  457 

-  6    836 

-  I    0  20 

Chapultepec 

4-1925  17.5 

-     7  18.2 

9.999  838 

4-  I  28  22.52 

+  6  36  38.30 

Charkow 

4-50    0    9.6 

—  II  30.2 

9.999  138 

-  73311.55 

-  2  24  55.77 
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POSITIONS  OF  OBSERVATORIES. 

[North  Latitudes  and  West 

'  Longitudes  are  Considered  Positive 

.) 

Reduction 

Longitude. 

Place. 

Latitude. 

to 

^^^*    ^^   ^b    ^K      -    ^.^  ^                ^_ 

Log^ 

Geocentric 
Latitude. 

From  Washington. 

From  Greenwich. 

Charlottesville 

o           »             »» 

+  38     2      1.2 

r           N 
-    II     19.3 

9.999  444 

h     m       8 
+   05  49.44 

+ 

b     m        s 

5  14    5.22 

Chicago  (Old  Obs,) 

+  41  50    I.O 

-  II  35-9 

9.999  348 

+   0  42  II .06 

+ 

5  ^0  26.84 
8^53-52 

Christiania  . 

•+■  59  54  44  0 

-  10    8.7 

9.998899 

-  5  51    930 

— 

Cincinnati  [New  Obs.) . 

+  39    819.5 

-  II  25.4 

9.999416 

+  0  29  25.62 

+ 

53741.40 

Cincinnati  [Old  Obs.)  . 

+  39    626.5 

—  II  25.2 

9.999417 

+  0  29  43.22 

+ 

5  37  59.00 

Clinton 

+  43    3170 

-  II  38.7 

9.999316 

-   0    6  38.33 

+ 

5    137.45 

Coimbra 

+  401224.5 

-  II  30.3  1 

9.999  389 

-  4  34  32.7 

+ 

03343-1 

Columbia  [Missouri)    . 

4-3856517 

-  II  24.4  1  9.999421 

+  I    I    2.55 

+ 

6   9  18.33 

Copenhagen 

+  5541  12.9 

-  10  53.1  ,  9998997 

-  5  58  34.48 

— 

050  18.70 

Cordoba 

-31  25  15.2 

+  10  22.2 

9.999602 

-  051  27.56 

+ 

4  1648.22 

Cracow 

+  50    352.0 

-  II  29.9 

9-999  137 

-  6  28    6.06 

— 

I  19  50.28 

Crowborough 

+  51    314 

-  II  25.4 

9.999  112 

-  5    854 

— 

0   038 

Dantzig 

+  5421  18.0 

-  II    4.1 

9.999  029 

-  62255.4 

— 

I  1439.6 

Denver 

+  39  40  36.4 

-  II  27.9 

9.999  402 

+  I  51  31.85 

+ 

65947.63' 

Dorpat 

+  582247.1 

-  10  26.4     9.998  934 

-  6  55    9.07 

— 

I  46  53.29 

Dresden 

+  51    2  16.8 

1 
-  II  25.4     9.999  112 

-  6    3  10.63 

— 

0  54  5485 

Dublin 

+  5323  131 

-  II  II  3     9.999053 

-  442547 

+ 

025  21. 1 

Dun  Echt    . 

+  57    936 

-  10  39.2     9.998962 

-  45835-8 

+ 

0    9  40.0 

Durham 

+  5446    6.2 

—  II    o.g     9.999019 

-  5    I  56.03 

+ 

0    6  19.75 

Dusseldorf  . 

+  51  12  25.0 

—  11  24.6  '   9.999  108 

-  5  35  20.8 

— 

027    5.0 

Edinburgh  ( Gallon  Hill) 

+  555723.2 

-  10  50.7     9.998  991 

-  4  55  32.7 

+ 

012  43.1 

Edinburgh  [Royal  Obs.) 

+  555528.0 

-  10  50.9     9.998991 

-  45531  6 

+ 

0  12  44.2 

Evanston  [Dearborn)  . 

+  42    3  33-4 

-  II  36.5     9999342 

+  0  42  26,5 

+ 

5  50  42.3 

Florence  [Reale  Museo) 

+  4346    4.1 

-  II  39.7  1   9.999298 

-  5  53  173 

— 

045    1-5 

Florence  [Arcetri) 

+  43  45  146 

-  II  39.7     9.999298 

-  5  53  17-12 

— 

045    1-34 

Geneva 

+  46  II  58.8 

1 
-  II  39.9  1  9999236 

-  5  32  52.49 

— 

0  24  36.71 

Genoa 

+  4425    9-3 

—  II  40.2     9.999281 

-  54357.11 

— 

03541.33 

Georgetown 

+  385426.7 

-  II  24.2  .  9.999422 

+  00    2.48 

+ 

5    818.26 

Glasgow  [Missouri) 

+  391345-6 

-  II  25.8     9999414 

+  13    2.30 

+ 

6  II  18.08 

Glasgow  [Scotland) 

+  555242.8 

-  10  51.5;   9998993 

-  451    523 

+ 

0  17  10.55 

Gohlis 

+  51  21  35.0 

1 

-  II  23.7  ;  9.999104 

-  5  57  45  43 

— 

0  49  29.65 

Gotha  ((9/^(9^j.) 

+  5056    52 

—  II  26.0    9.999  114 

-  5  51  10.88 

— 

04255.10 

Gotha 

+  5056379 

-  II  25.9    9-999114 

-  SS"^    6.27 

— 

0  42  50.49 

Got  tin  gen    . 

+  51  31479 

-  II  22.8    9.999  100 

-  5  48    2.07 

— 

0  39  46.29 

Graz 

+  47    4  37-2 

-  II  38.8  ,  9.999213 

-  6  10    4 

~" 

I    I  48 

Greenwich  . 

+  51  28  38.1 

-  II  23.1  ,  9.999  loi 

-  5    8  15.78 

0    0    0.00 

Grignon 

+  473342 

-   11    37.8  ;    9.999201 

-  5  25  54 

— 

01738 

Hamburg     . 

+  53  33    70 

—  11  lo.i  '   9.999049 

-  548    9-6 

— 

039538 

Hanover 

+  4342  153 

-   II    39.6 

9.999300 

-  0  19    7.87 

+ 

4  49    791 

Harrow 

+  51  34471 

-    II    22.6 

9.999098 

-  5    6  55.92 

+ 

0    I  19.86 

Hastings-on-Hudson  . 

+  40  59  25 

-  II  33  2 

9.999369 

-  0  1246.33 

+ 

4  55  29  45 

Haverford    . 

+  40    0  40. 1 

-  II  29.4 

9  999  394 

-  0    7    3.08 

+ 

5    I  12.70 

■  Heidelberg  . 

+  49  24  35 

-  II  32.5 

9  999  153 

-  5  43    4-3 

— 

0  34  48.5 

Helsingfors. 

+  60    942.6 

-  10    5.6 

9.998  893 

-  6  48    4.93 

— 

I  3949.15 

Hereny 

+  47  1547.4 

-  II  38.4 

9.999208 

-  6  14  40.5 

■^ 

I    6  24.7 

33 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West 

Longitude 

Reduction 
to 

s  are  Con 

'Log  ^. 

sidered  Positive 

••) 

T«l.  — .^ 

T      j»  A  a  A  --  jJ  j-fc 

Longitude. 

Place. 

Latitude. 

Geocentric 

1 

Latitude. 

From  Washington. 

From  Greenwich. 

Hongkong  . 

+  22  l8  13.4 

»            n 

—    8  10.7 

9.999  789 

h     m        s 
+11  15     2.36 

h     m        s        1 
-    73641.861 

Hudson 

+  41  1442.6 

-  II  34-1 

9.999  363 

+    01725.5 

+    52541-3 

amaica 

+  18  24  51 

-    658.7 

9  999  854 

+   03  13.70 

+  5  II  29.48 

ena  [University) 

+  505534.9 

—  II  26.0 

9.999115 

-    55436.05 

-  0  46  20.27  1 

Calocsa 

+  46  31  41.7 

-  II  39.6 

9.999  227 

-  6  24  10.12 

-  I  15  54-34 

Karlsruhe 

4-49     029.6 

-  II  33.9 

9.999 163 

-  541  52.2 

-  0  33  36.4 

Kasan  .... 

+  5S  47  24.4 

-  10  52.2 

9.998995 

-  8  24  44.82 

-  3  16  29.04 

Kew     .... 

4-51  28    6 

-  II  23.2 

9.999  lOI 

-  5    7    0.7 

+  0    I  15. 1 

Kiel      .... 

+  5420  28.5 

-  II     4.2 

9.999  030 

-  54851.42 

-  0  40  35.64  ' 

Kiew    .... 

+  5027  10.5 

-  II  28.2 

9.999  127 

-  7  10  16.42 

-  2    2    0.64 

Kis  Kartal  . 

+  4741  54.8 

-  II  37-5 

9.999  197 

-  626  27.5 

-  I  18  II. 7 

Konigsberg . 

+  544250.4 

-  II     1.3 

9.999021 

-  6  30  14.82 

-  I  21  59.04 

Kremsmiinster     . 

+  48    323.1 

-  II  36.7 

9.999  188 

-  6    447.37 

-  05631.59. 

La  Plata 

-  34  54  30.3 

+  10  56.7 

9.999  520 

-  I  1638.8 

+  351  37.0 

Leiden 

+  52    920.0 

-  II  19.3 

9.999084 

-  52611.95 

-  0  1756.17 

Leipzig 

+  51  20    5.9 

-  11  23.9 

9.999  104 

-  5  57  49.76 

-  0  49  33.98 

Liege  ( Cointey  Ougree) . 

+  5037    7 

-  II  27.5 

9999123 

-  53031.0 

-  022  15.2 

Lisbon  [Marine  Obs.) . 

+  3842  17.6 

-  II  23.3 

9.999  427 

-  431  42.20 

+  0  36  33.58 

Lisbon  [Royal  Obs.) 

+  384231.3 

-  II  23.1 

9.999  427 

-  431  31.10 

+  0  36  44.68 

Liverpool 

+  5324   4.8 

-  II  II. 2 

9-999  053 

-  4  55  58.45 

+  0  12  17.33 

Liibec 

+  5351  31. 1 

-  II     7-9 

9.999  042 

-  S5^    15 

-  0  42  45-7 

Lund 

+  5541  51.6 

-  10  53.0 

9.998997 

-  6    I    0.79 

-  0  52  45.01 

Lussinpiccolo  [Manord) 

+  44  32  II.O 

-  II  403 

9.999  278 

-  6    6    8.19 

-  05752.41 

Lyons 

+  45  41  41.0 

-  II  40.3 

9.999  248 

-  5  27  24.33 

-  0  19    8.55 

Madison 

+  43    436.8 

-  II  38.7 

9.999316 

+  049  22.15 

-^  bSl  37.93 

Madras 

+  13    4    8.0 

-    5    7.6 

9-999  925 

-10  29  14.90 

-  5  2059.12  . 

Madrid 

+  40  24  29.7 

-  II  311 

9.999  384 

-  4  53  30  66 

+  0  1445.12 

Manila 

+  143525 

-    5  405 

9.999907 

+10  47  54 

-  8    350 

Mannheim   . 

+  49  29  1 1 .0 

-  II  32.2 

9.999  151 

-  542    6.23 

-  0  33  50.45  , 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.999  118 

-  5  43  20.7 

-  0  35    4.9 

Markree 

+  54  10  31.8 

-  II     5.5 

9.999  034 

-  434274 

+  0  33  48.4 

Marseilles    . 

-4-43  18  17.5 

-  II  39.1 

9.999  310 

-  5  29  50.37 

-  021  34.59 

Mauritius 

-20    539 

+    7  30.8 

9.999  828 

-  8  58  28.4 

-  350  12.6 

Melbourne  . 

-374953.4 

+  II  18. I 

9-999  449 

+  911  50.2 

-  9  39  540 

Meudon 

+  4848  18 

-  II  34  6 

9.999  169 

-  5  17  11.4 

-  0    855.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999  838 

+  I  28  10.95 

+  6  36  26.73 

Middletown  [Conn!) 

+  41  33  16.0 

-  II  35  I 

9  999  355 

-  0  17  38.60 

+  45037.18- 

Milan 

+  4527593 

-  II  40.4 

9  999  254 

-  5  45    1.70 

-  0  36  45.92 

Modena 

+  443852.8 

-  II  40.4 

9.999  275 

-  55158.7 

-  0  43  42.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39    5 

-  0  30  49 

Montreal 

+  453017.0 

-  II  404 

9  999  253 

-  01357.15 

+  45418.63 

Montsouris  . 

+  48  49  18.0 

-  II  34-5 

9.999  168 

-  5  17  36.46 

-  0    9  20.68 

Moscow 

+  55  45  198 

-  10  52.5 

9  998  995 

-  7  38  32.87 

-  2  30  17.09 

*«  Mount  Hamilton  [Lick) 

+  37  2025.6 

-  II  14.9 

9.999461 

+  2  58  19.11 

+  86  34.89 

Munich 

+  48    845.5 

-II  36.5 

9.999  186 

-  5  54  41  85 

-  0  46  26.07 
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POSITIONS  OF  OBSERVATORIES. 

{^North  Lata 

udes  and  IVest 

Longitudes  are  Considered  Positive 

•0 

Redaction 

Longitude. 

Place. 

Latitude. 

to 
Geocentric 

Lo«/>. 

- 

- 

Latitude. 

From  Washington. 

Fro 

m  Greenwich. 

Naples 

+  405146.3 

»           m 

-  XI  32  8 

9  999  372 

h     m       ■ 

-  6    5  17.51 

h     m        8 
057      1.73 

Nashville     . 

+  36     854.4 

-  IX    6.6     9999490 

+  0  38  56.4 

+ 

5  47  12.2 

Natal 

-  29  50  46.6 

+  10    3  7     9999637 

-  7  12  16.96 

— 

2    4    1. 18 

Neuchatel    . 

+  47    0    1.2 

-  II  38.9     9999215 

-  536    5.71 

~ 

0  27  49.93 

New  Haven  {Old  Obs.) 

+  41  1836.5 

-  "  34  3     9999361 

1 

-  0  1633.64 

+ 

45142.14 

New  Haven  {Yale  Univ.) 

+  41  19  22.3 

1 
-  II  34.4     9999361 

-  0  16  35.20 

+ 

45140.58 

New  York  (Columb.  Coll.) 

+  404523.1 

-  11  32.4 

9-999  375 

-  0  12  22.14 

+ 

4  55  53  64 

New  York  (Rutherfurd) 

+  404348.5 

-  "  32.3 

9.999  376 

-  0  12  19.10 

+ 

J  55  56.68 

Nice 

+  4343169 

-  II  396     9.999299 

-  5  37  27.96 

— 

0  29  12.18 

Nicolaeff 

+  465821.8 

-  XI  38.9     9.9992x6 

-  7  16    9.58 

— 

2    753-80 

Northfield    . 

+  44  2741.6 

-  II  403 

9  999  280 

+  I    4  20.03 

+ 

6  12  35.81 

Oakland  (Cal.)     . 

+  3748    5 

-  11  17.9 

9  999  449 

+  3    05077 

+ 

8    9    6.55 

Odessa 

+  46  28  36,7 

-  II  39.6 

9.999  228 

-  7  II  17.88 

— 

2    3    2.10 

Ogden 

+  41  13    8.6 

-  II  34  0 

9-999  363 

+  2  1943.85 

+ 

7  27  59.63 

O-Gyalla      . 

+  475227.3 

-  II  37.1      9.999192 

-  6  21     1.32 

I  12.45.54 

Olmiitz 

+  49  35  43 

-  "  31.8     9999149 

-  6  17  24 

198 

Oxford  (Mississippi)    . 

+  34  22  12.6 

-  10  520     9.999533 

+  04951.3 

+ 

558    7.1 

,  Oxford  (Radcliffe) 

+  514535.4 

-  II  21.6     9.999094 

-  5    3132 

+ 

0    5    2.6 

Oxford  [University) 

+  514534.2 

—  II  21.6 

9999094 

-  5    3  15.4 

+ 

0    5    0.4 

Padua 

+  4524    5 

-  11  40.4 

9.999  256 

-  5  55  44-97 

^^ 

04729.19 

Palermo 

+  38    6  44,0 

-  II  19.7 

9.999  442 

-  6    I  41.68 

— 

0  53  25.90 ' 

Paramatta    . 

-  33  48  49.8 

+  10  46.9 

9  999  546 

+  8  47  44.0 

[o    4    0.2 

Paris 

+  48  50  1 1.2 

-  "  34-5 

9.999168 

-  5  17  36.75 

0    9  20.97 

■  Philadelphia 

+  39  57    7-5 

-  II  29.2  '   9999396 

-  0    7  37.27 

+ 

5    038.51, 

Plonsk 

+  523740.0 

-  II  16.4  '   9999072 

-  62947.8 

— 

I  21  32.0    , 

Pola 

+  445148.7 

-  11  40.4     9999270 

-63  38.67 

— 

0  55  22.89 

Portsmouth 

+  5048    3 

—  11  26.6     9.999  1x8 

-  5    3510 

+ 

0    4  24.8 

Potsdam 

+  522256.0 

-  "  I7-9     9999078 

-  6    031.7 

— 

052159 

Poup^hkeepsie 

+  41  41  18 

-  II  35-5  1   9999351 

-  0  12  42.13 

+ 

4  55  33  65 

Prague  (University)     . 

+  50    5  i5« 

—  II  29.8     9.999  136 

1 

-  6    556.1 

— 

0  57  40.3 

Princeton 

+  402057.8 

1 
-  II  30.8     9.999385 

-  0    93817 

+ 

45837.61 

Princeton  (Ha  Is  ted) 

+  402055.8 

-  11  30.9.   9999386 

-  0    9  36.34 

+ 

4  58  39  44 

Providence  (Seagrave) 

+  414946.4 

-  II  35  9     9999348 

-  0  22  38.14 

+ 

4  45  3764 

Providence  (Ladd) 

+  41  50  21 

-  II  35.9     9999348 

-  0  22  39  83 

+ 

4  45  35  95 

Pulkowa 

1 

-h  59  46  18.7 

-  10  10.4     9.998902 

1 

-  7    9  34  42 

— 

2    I  18.64 

Quebec 

+  4647592 

1 

-  II  39.2     9.999220 

-  0  23  23.14 

+ 

4  44  52.64 

(juito 

-   0 14    0 

+    0    5.7  1   0.000000 

+  05  50.88 

+ 

5  14    6.66 

Ki^a 

+  5657    9  3 

10  41.3 

9998967 

-  6444395 

— 

I  36  28.17 

Rio  de  Janeiro 

-225423.6 

+    8  21. 1 

9  999  779 

-  2  15  34.4 

+ 

25241.4 

Rochester    . 

1 

1 

+  43    9  16.8 

-  II  38.8 

1 

9.999  314 

+  02    6.00 

+ 

5  1021.78 

Rome  (Coll.  Rom.) 

+  41  53536 

1 

-  II  36.1 

9  999  346 

-  55811.33 

— 

0495555 

Rome  (Capitol)    . 

+  41  53  33  5 

.     -  II  36.0 

9.999  346 

-  55812.15 

— 

0  49  56.37 

Rome  ( Vatican)  . 

+  41  54    4.8 

—  II  36.1 

9  999  346 

-  558    525 

— 

0  49  49  47  1 

Rousdon 

+  50  42  38 

—  II  27.0 

9999120 

-  456  16.84 

+ 

0  II  58.94 

Rugby 

+  5222    7 

—  II  18.0 

1 

9.999079 

-  5    3138 

+ 
I 

0    5    2.0 
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1 

POSITIONS  OF  OBSERVATORIES. 

1 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

0 

PIa^a 

T  atitiiriA 

Reduction 
to 

L.Oflf  n 

Longitude. 

l^lBCO* 

A^nU&UUO* 

Geocentric 

*-'*'»  p. 

Latitude. 

From  Washington. 

Prom  Greenwich. 

San  Fernando 

O            »             W 
+  36    27    42.0 

1       t 
-  II     8.9 

9.999  483 

h     m       s 

-  4  43  26.6 

+ 

h     m       8 
0  24  49.2 

San  Francisco 

+  374727.9 

-  II   17.8 

9.999  450 

+    31  27.08 

+ 

8    942.86 

Santiago  de  Chile 

-33    2642.0 

+  10  43.4 

9.999  555 

-   0  25  29.56 

+ 

442  46.22 

South  Hadley 

+  42     15     18.2 

-  II  37.0 

9.999  337 

-   0  17  55.49 

+ 

4  50  20.29 

Speier 

+  49  1855.2 

-  II  32.9 

9.999  156 

-   542      1.34 

— 

0  33  45  56 

St.  Louis 

+  3838    3.0 

—  II  22.7 

9.999  429 

+   0  52  33.48 

+ 

6    0  49.26 

St.  Petersburg  {Academy) 

+  595629.7 

—  10     8.4 

9.998  898 

-  7    9  29.24 

— 

2    I  13.46 

St.  Petersburg  {Univ.y 

+  595632.0 

—  10     8.4 

9.998898 

-  7    9  27.2 

— 

2    J  II. 4 

Stockholnl  . 

+  592033.0 

-  10  15-5 

9.998912 

-  6  20  29.77 

— 

I  12  13.99 

Stonyhurst  . 

+  53  50  40 

-  II    8.0 

9.999  042 

-  45823.10 

+ 

0    9  52.68 

Strassburg  (New  Obs.) 

+  4835    0.3 

-  II  35  3 

9.999  174 

-  5  39  20.47 

— 

031    4.69 

Strassburg  (Old  Obs.) . 

+  4834538 

-  II  35.3. 

9.999  174 

-  5  39  18.27 

— 

0  31    2.49 

Sydney 

-3351411 

+  10  47-3 

9.999  545 

+  8  46  54.68 

— ; 

[o    449.54 

Syracuse 

+  43    2  13. 1 

-  II  38.6 

9-999  317 

-  0    3  42.42 

+ 

5    43336 

Tacubaya     . 

+  19  24  17.5 

-    7  17.8 

9.999  839 

+  I  28  30.75 

+ 

6  36  46.53 

Taschkent   . 

+  41  1931-3 

-  II  34-4 

9.999  361 

-  9  45  26.58 

— 

4  37  10.80 

Tokio 

+  3539175 

-  II    2.8 

9.999  502 

+  9  32  46.20 

— 

9  18  58.02 

Toronto 

+  43  39  35  9 

-  II  396 

9.999  301 

+  09  18.87 

+ 

5  17  3465 

ToulousQ 

+  43  36  45 

-  II  39-5 

9.999  302 

-  5  14    5.66 

— 

0    5  49.88 

Trieste 

+  4538454 

-  II  403 

9.999  250 

-  6    3  18.73 

— 

055    2.951 

Troy  (N.  Y.) 

+  424352.9 

-  II  38.1 

9-999  325 

-  0  13  33.49 

+ 

4  54  42.29 

Tulse  Hill   . 

+  51  2647.0 

-  II  23.3 

9.999  102 

-  5    748.1 

+ 

0    0  27.7 

Turin 

+  45    4    8.0 

-  II  40.4 

9.999  265 

-  5  39    2.96 

— 

0  3047.18 

Tuscaloosa  (Ala.  Univ.) 

+  33  12  36.8 

—  10  41.1 

9.999  561 

+  0  41  55.96 

+ 

55011.74 

Twickenham 

+  5127    4.2 

-  II  23.3 

9.999  102 

-  5    7    2.7 

+ 

0    I  13. 1 

Upsala  (New  Obs,) 

+  5951  29.4 

-  10    9.3 

9.998900 

-  6  18  45.93 

■i— 

I  1030.15 

Utrecht 

+  52    5    9.6 

-  II  19.7 

9.999086 

-  5  28  46.8 

— 

020  31.0 

Venice 

+  45  26  10.5 

-  II  40.4 

9.999  255 

-  5  57  37.90 

— 

04922.12 

Vienna  (Josephstadt)   . 

+  48  1253.8 

—  II  36.2 

9.999  183 

-  6  1341.1 

— 

I    525.3 

Vienna  (New  Obs.) 

+  4813554 

—  II  36.2 

9.999  183 

-  61337.17 

— 

I    521.39 

1 

W'\enn?i  (Old  Obs.) 

+  481235.5 

-  11  36.3 

9.999  184 

-  61347-42 

— 

I    53164 

Vienna  (Ottakring) 

+  48  12  46.7 

-  II  36.2 

9.999  183 

-  6  13  26.89 

— 

I    5  II. II 

Warsaw 

+  5213    47 

-  II  18.9 

9.999082 

-  6  32  23.06 

— 

I  24    7,28 

Washington 

+  3855  140 

-  11  24.2 

9.999  422 

0    0    0.00 

+ 

5    815.78 

Washington  (Old  Obs.) 

+  385338.8 

—  II  24.1 

9.999  422 

-  0    0    3.63 

+ 

5    812.15 

Washington  (Smithsonian) 

+  385317.3 

-  II  24.1 

9.999  422 

-  0    0    9.6 

+ 

5    8    6.2 

Washington  ( Caih,  Univ') 

+  3856  14.8 

-  II  24.2 

9.999  422 

-  0    0  15.78 

+ 

5    8    0,00 

Wellington  . 

-41  18    0.6 

+  II  34-3 

9.999  361 

+  7  1237.70 

—  ^ 

ti  39    652 

West  Point  (Old  Obs) 

+  41  23  31 

-  II  34.6 

9-999  359 

-  0  12  26.34 

+ 

4  55  49  44 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9-999  359 

-  0  12  25.23 

-  + 

4  55  50.55 

Wilhelmshaven   . 

+  533152.2 

-  II  10.3 

9.999  050 

-  5  40  50.89 

— 

032  35.11 

Williamstown  (Mass), 

+  42  42  30 

-  II  38.0 

9-999  325 

-  0  15  26 

+ 

45250 

William stown  (  Victoria^ 

-3752    7.2 

+  II  18.3 

9-999  448 

+  912    6.1 

— 

93938.1 

Wilna 

+  5440591 

-  II     1.6 

9.999021 

-  6  49  24.60 

^ 

I  41    8.82 

Windsor 

-  33  36  30.8 

+  10  44.9 

9  999  551 

+  8  48  23.7 

« 

to    3  20.5 

Zurich 

+  47  22  40.0 

-  II  38.2 

9.999  205 

-  5  42  28.08 

^~ 

0  34  12.30 

\ 


PART    IV. 


APPARENT  PLACES  OF  STARS,  STAR-NUMBERS, 

#  • 

AND  OTHER  DATA, 


BASED  ON  THE  CONSTANTS  OF  THE 


PARIS  CONFERENCE  OF  1896. 
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FORMULA  FOR  STAR-REDUCTIONS,  1904. 


FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS,  USING 

THE  NOTATION  OF  BESSEL,  AND  THE   CONSTANTS   OF  THE  PARIS  CONFERENCE, 

OF  MAY,  1896. 

NOTATION. 

T,  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the  Besselian  fictitious  year,  (1904, 

January  i**.o68,  Washington  mean  time), 

Oo.  ^o,  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 

a,     6,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 

fi,  fi\  the  annual  proper  motion  in  right  ascension  and  declination. 


0,  the  Sun's  true  longitude, 

L,  the  Sun's  mean  longitude, 

Q,,  the  longitude  of  the  Moon's  ascending  node. 


u,  the  obliquity  of  the  ecliptic, 
F',   the  longitude  of  the  Moon's  perigee, 
([ ,  the  Moon's  mean  longitude. 


BESSELIAN  STAR-NUMBERS, 


A^T  —  0.342  16  sin  ^ 
-[-0.004  15  sin  2  Q, 

—  0.024  95  sin  2  L 

-f- 0.002  18  sin  (L-|-75°.3) 

—  0.000  97  sin  (3  L  -(-  78°.7) 
-f-  0.000  24  sin  (2  L  —  Q) 

—  0.004  05  sin  2([ 


-|-  0.000  24  sin  ( ([  +  r') 
-j-o.ooi  33  sin  (([  —  F') 

—  0.000  68  sin  (2  ([  —  ^) 

—  0.00052  sin  (3([  —  F') 

-|-  0.000  30  sin  ( ([  —  2  L  -f-  F') 
+  0.000  12  sin  2  ( ([  —  L) 


»» 


tr 


+  0.007  cos  (2  L  —  Q) 

0.088  cos  2  ([ 

—  0.018  cos  (2  ([  —  Q) 

—  o.oii  COS  (3([  —  F') 
+  0.005  COS  ( ([  +  ^') 


B^  —  9.210  cos  ^ 

-|-  0.090  cos  2  Q 
0.546  COS  2  L 

—  0.021  COS  (3  L-f-78°7) 

-[-0.009  COS  (L  —  78°. 7) 
C=  —  20.4700  cos  D  cos  0 
D^  —  20.4700  sin  0 
Ez= —   0.0424  sin  ^  -[-o".ooo5  sin  2  ^  — o".oo3i  sin  2  L 

Bbssel's  Star-Constants, 
a  =  3^072  41  -|-  1^336  44  sin  Oq  tan  do  =  precession  in  right  ascension 
b=-^  cos  Co  tan  6^ 
c^^g  cos  Co  sec  cJq 
</=  T^  sin  Co  sec  60 

a'  =  20". 0465  cos  tto  =  precession  in  declination 

b'  =z  —  sin  tto 

c'  =  tan  w  cos  6^  —  sin  a^  sin  6^ 

cP  =  cos  Co  sin  Jo 

Reduction  to  Apparent  Position. 

a  =  ao  +  Tfi  ^  Aa  -\-  B  b  +  Cc  J^  Dd  -\-^£ 
d=z6o  +  Tfi'  +  Aa'  -\-Bb'  -\-  Cc'  ^  Dd' 

INDEPENDENT  STAR-NUMBERS. 

f=^f  +f'  =  +  46".o86i  A  +  E  (in  arc)  =  3^o72  41  A  4-  A  ^  (in  time) 

f  =  —    0^.0124  sin  2  ^  -f-  o*.oo4i  sin  ( ^  —  F')  -|-  o*.ooo7  sin  ( ([  -|-  F') 
—    o*.oo2i  sin  {2  ^  —  Q)  —  o*.ooi6  sin  (3  ([  —  F') 
-f-    0^.0009  sin  ( ([  —  2  L  -|-F')  -|-  o*.ooo4  sin  2  ( ([  —  L) 
gsin  G  =:  B  h  sin  /^=  C 

^cos  G  =  20". 0465  A  h  cos  //=  D 

Reduction  to  Apparent  Position. 
«  =  «o  +/+  ^ /^  +  tV <§"  sin  {G-\-a^  tan  do  +  tV ^^  sin  ( H-\-  a^  sec  do    (in  time) 
d  =  do-(-r/i'-)-^ cos  {G-\-af^-\-h  cos  (iV-|-  ao)  sin  do -|- i  cos  do  (in  arc) 

Notes. —(i)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bkssel's  star-constants  are  not  known  with 
sufficient  accuracy.  Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Cataio^i^ue,  a,  b,  c,  d,  a',  b\  c\  it, 
with  the  star-numbers  of  this  Ephemeris,  the  quantities  to  be  formed  are  Ac,  Bd,  Ca,  Db, 
^Ac\  —Bd:,  —Ca\  -Db\ 


(in  time) 
(in  arc) 


PRECESSION,  OBLIQUITY,  ETC.,  1904, 

(CONSTANTS  OF  PARIS  CONFERENCE.) 
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** 

FOR  GREENWICH  MEAN  NOON. 

Date. 

Precession 

in 

Longitude 

from 

Nutation. 

Obliquity 
Ecliptic. 

The  Sun's 
Aberration. 

In 

In 

In 

1904.0. 

Longitude. 

R.  A. 

Obliquity. 

{Newcontb.) 

Jan. 

I 

—     0.04 

+  0.99 

s 
+  0.060 

-9.83 

0         >         •• 
23    26    56.56 

-    -            I 

a  • 

—    20.81 

II 

+      1.34 

1.23 

0.075 

9.73 

56.65 

20.81 

21 

2.71 

1.38 

0.084 

9.58 

56.78 

20.80 

31 

4.09 

1.40 

0.086 

9.40 

56.95 

20.77 

Feb. 

lO 

5.46 

1.25 

0.076 

9.21 

57.13 

20.73 

20 

+     6.84 

+  0.95 

+  0.058 

—  9.02 

23    26    57.30 

—    20.69 

Mar. 

I 

8.22 

+  0.50 

+  0.031 

8.87 

57.44 

20.64 

II 

9.59 

—  0.04 

—  0.002 

8.78 

57.52 

20.59 

21 

10.97 

0.63 

0.038 

8.74 

57.55 

20.53 

31 

12.34                    1-23 

0.075 

8.78 

57.50 

20.47 

Apr. 

lO 

+  13.72             -  1.76 

—  0.108 

8.86 

23    26    57.40 

—    20.42 

20 

15.09 

2.18 

0.133 

9.00 

57.25 

20.36 

30 

16.47 

2.51 

0.153 

9.16 

57.07 

20.30 

May 

10 

17.85 

2.69 

0.164 

9.34 

56.89 

20.26 

20 

19.22                    2.73 

0.167 

950 

56.71 

20.22 

30 

+  20.60 

—  2.66 

—  0.163 

-9.63 

23    26    56.57 

20.18 

June 

9 

21.97 

2.50 

0.153 

9.73 

56.45 

20.15 

1 
1 

19 

2335 

2.28 

0.139 

9.76 

56.41 

20.14 

1 

29 

24.72 

2.05 

0.125 

9-73 

56.43 

20.13 

July 

9 

26.10  i            1.86 

1 
1 

O.I  14 

9.64 

56.50 

20.13 

19 

+  27.48 

-  1-75 

—  0.107 

-9.51 

23    26    56.62 

20.14 

1 

29 

28.85 

1.74 

0.106 

9.35 

56.77 

20.16 

Aug. 

8 

30.23 

1.86 

O.I  14 

9.15 

56.96 

20.18 

18 

31.60 

2. 1 1 

0.129 

8.96 

57.13 

20.22 

28 

32.98 

2.49 

0.152 

8.78 

57.30 

20.26 

Sept. 

7 

+  34-35 

—  2.98 

—  0.182 

—  8.64 

23    26    57.43 

—    20.31 

17 

35.73 

3.54 

0.216 

8.57 

57.49 

20.37 

27 

37.11 

4.13 

0.252 

8.54 

57.50 

20.43 

Oct. 

7 

38.48 

4.69 

0.287 

8.58 

57.45 

20.48 

17 

39.86 

5.19 

0.317 

8.67 

57.35 

20.54 

27 

+  41.23 

—  5.60 

—  0.342 

-8.81 

23    26    57.20 

—    20.60 

Nov. 

6 

42.61 

5.83 

0.356 

8.97 

57.03 

20.65 

16 

43.98 

5.92 

0.362 

9.14 

56.84 

20.70 

26 

4536 

5.85 

0.357 

9.29 

56.68 

20.74 

Dec. 

6 

46.74 

5.65 

0.345 

9.40 

56.56 

20.77 

16 

+  48.11 

-  5.37 

—  0.328 

—  9.45 

23    26    56.49 

20.80 

26 

49-49 

5.05 

0.309 

9.42 

56.51 

20.81 

36 

+  50-86 

—  4.73 

—  0.289 

-9.36 

23    26    56.57 

—    20.81 

1 

Mean  Obliquity  1904.0         23°  27'     ( 

'"•39  {.Ntrwcon 

nb). 

Precession  for  1004        

- 

,0.2573  log=  1. 701 20 
0. 1 376  log  =  0. 1 3862 

Precession  in  a  Solar  Day     ..." 

.     .     .     . 

Precession  in  a  Sidereal  Day     .     . 

0.1372  log  =  9.13743 
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BESSELIAN  STAR-NUMBERS.  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
•  (Sid.  Hour.) 

Log^. 

Log  5. 

Log  C. 

Log/?. 

Solar  Day. 
vSid.  Hour.) 

Log  A. 

Log  A 

LogC 

Log  A 

1 

Jan. 

I 

+  8.29863 

+  0.9956 

—  0.53020 

+  1.30392 

Feb.   16 

+9.17742 

+  0.9558 

-1. 19793 

+  1.04564 

2 

8.40312 

0.9951 

0.57030 

1.30243 

17 

9.17967 

0.9541 

1.20278 

1.03357 

3 

8.48330 

0.9938 

0.60688 

1.30080 

18 

9.18110 

0.9529 

1.20744 

I.02101 

4 

8.54233 

0.9919 

0.64049 

1.29903 

b   19 

9.18230 

0.9522 

I.21191 

1.00795 

Yx 

5 

8.58388 

0.9898 

0.67157 

I.29711 

(10.0)20 

9.18387 

0.9521 

I.21621 

0.99435 

(7.0) 

6 

+  8.61204 

+  0.9879 

-  0.70043 

+ 1.29504 

21 

+  9.18659 

+  0.9525 

- 1.22032 

+  0.98018 

7 

8.63175 

0.9866 

0.72737 

1.29282 

22 

9. 191 20 

0.9533 

1.22427 

0.96541 

8 

8.64787 

0.9862 

0.75261 

1.29046 

23 

9.19802 

0.9541 

1.22804 

0.94998 

9 

8.66492 

0.9865 

0.77633 

1.28794 

24 

9.20674 

0.9545 

I.23164 

0.93385 

lO 

8.68592 

0.9873 

0.79869 

1.28527 

25 

9.21659 

0.9543 

1.23508 

0.91697 

II 

+8.71206 

+  0.9882 

-0.81983 

+  1.28245 

26 

+  9.22645 

+  0.9531 

- 1.23836 

+  0.89928 

12 

8.74194 

a  9890 

0.83985 

1.27947 

27 

9-23520 

0.9512 

1. 24148 

0.88072 

13 

8.77320 

0.9893 

0.85886 

1.27633 

28 

9.24194 

0.9487 

1.24445 

O.86119 

14 

8.80366 

0.9890 

0.87694 

1.27303 

29 

9.24635 

0.9463 

1.24726 

0.84061 

15 

8.83149 

0.9882 

0.89416 

1.26956 

Mar.   I 

9.24873 

0.9442 

1.24992 

0.81888 

i6 

+  8.85564 

+  0.9868 

—  0.91059 

+ 1.26593 

2 

+  9.24971 

+  0.9430 

-  1.25243 

+  0.79588 

17 

8.87593 

0.9851 

0.92629 

1. 262 1 3 

3 

9.25037 

0.9427 

1.25479 

0.77146 

i8 

8.89243 

0.9832 

0.94130 

I.25817 

4 

9.25176 

0.9433 

1.25700 

0.74546 

19 

8.90558 

0.9813 

0.95568 

1.25402 

5 

9.25460 

0.9444 

1.25907 

0.71768 

h 

20 

8.91582 

0.9796 

0.96946 

1.24970 

6 

h 

9.25909 

0.9457 

1. 26100 

0.68786 

(8.0) 

21 

+  8.92376 

+  0.9781 

-  0.98268 

+  1.24520 

(11.0)  7 

+  9.26496 

+  0.9466 

-  X.26279 

+  0.65573  1 

22 

8.93049 

0.9771 

0.99538 

1. 2405 1 

8 

9.27166 

0.9470 

1.26444 

0.62089 

23 

8.93697 

0.9766 

1.00757 

1.23563 

9 

9.27832 

0.9468 

1.26595 

0.58289 

24 

8.94453 

0.9766 

1. 01930 

1.23057 

xo 

9.28445 

0.9460 

1.26732 

0.54112 

25 

8.95463 

0.9771 

1.03058 

1.22530 

II 

9.28966 

0.9447 

1.26856 

0.49478 

26 

+  8.96802 

+  0.9778 

—  1. 04144 

+  1.2 1984 

12 

+  9.29361 

+  0.9432 

-1.26966 

+  0.44277 

27 

8.98471 

0.9783 

1. 05190 

I.21416 

13 

9.29645 

0.9417 

1.27062 

0.38355 

28 

9.00381 

0.9783 

I.06198 

1.20828 

14 

9.29824 

0.9402 

I.27145 

0.31486 

29 

9.02358 

0.9776 

1. 07169 

I.20218 

15 

9.29916 

0.9391 

1. 27215 

0.23310 

30 

9.04214 

0.9760 

I.08105 

1. 19586 

16 

9.29938 

0.9384 

1.27272 

0.13220 

31 

+  9-05793 

+  0.9737 

— 1.09008 

+  1.18930 

17 

-1-9.29933 

+  0.9382 

-I.27315 

+  0.00042 

Feb. 

I 

9.06989 

0.9710 

1.09879 

I.I825I 

18 

9.29944 

0.9387 

1.27346 

9.81028 

2 

9.07813 

0.9684 

I.10719 

1. 17548 

19 

9.30031 

0.9397 

1.27363 

+  9.46415 

3 

9.08332 

0.9664 

1.11530 

I.16819 

20 

9.30250 

0.9412 

1.27367 

—  8.80341 ; 

b 

4 

9.08693 

0.9652 

•   I.12312 

1. 16064 

21 

h 

9.30636 

0.9429 

1.27358 

9.62132 

(9.0) 

5 

+  9.09050 

+  0.9648 

—  1. 1 3067 

+  I.I5283 

(12.0)22 

+  9.31 180 

+  0.9443 

-1-27337 

-9.88779 

6 

9.09538 

0.9651 

1. 1 3795 

I.I4473 

23 

9.31846 

0.9451 

1.27302 

0.05155 

7 

9.10240 

0.9658 

I. 14498 

I. 13634 

24 

9-32554 

0.9450 

1.27254 

0. 17002 

8 

9.III56 

0.9664 

1.15176 

1. 12765 

25 

9-33216 

0.9441 

1.27193 

0.26285 

9 

9.12231 

0.9667 

1. 1 58  30 

I.II865 

26 

9-33750 

0.9426 

1.27119 

0.33913 

10 

+  9.13351 

+  0.9663 

-1.16461 

+ I. 10933 

27 

+  9. 341 12 

+  0.9409 

-1.27032 

-0.40384 

II 

9-14433 

0.9653 

1. 17069 

1.09966 

28 

9-34303 

0.9395 

1.26932 

0.46000 

12 

9.15409 

0.9638 

I. 17656 

1.08964 

29 

9.34376 

0.9388 

1. 26819 

0.50958 

13 

9.16239 

0.9620 

1.18221 

1.07924 

30 

9.34406 

0.9391 

1.26693 

0.55393  t 

14 

9. 16897 

0.9599 

1.18765 

1.06846 

31 

9.34477 

0.9402 

1.26553 

0.59403 ! 

15 

+  9.17389 

+  0.9578 

-1.19289 

+  1.05726 

Apr.    I 

+  9-34655 

+  0.9421 

—  1. 26401 

—  0.63060 

16 

+  9.17742 

+  0.9558 

-1.19793 

+  1.04564 

2 

+  9.34984 

+  0.9442 

-1.26234 

—0.66419 

E  ^  C'.cc 

)  -  o*.ooo 
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525 


FOR  WASHINGTON 

MEAN  MIDNIGHT. 

\ 

Solar  Day. 
(Sid.  Hour.) 

Log^. 

Log^. 
+  0.9421 

LogC 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Log^. 
+  9.50664 

Log^. 

LogC 
—  1.01182 

Log  A 

Apr.        I 

+  9.34655 

—  1. 26401 

—  0.63060 

May       17 

+  0.9799 

-1.23384 

2 

9.34984 

0.9442 

1.26234 

0.66419 

18 

9.51280 

0.9802 

1.00045 

1.23853 

3 

9.35438 

0.9462 

1.26055 

0.69523 

19 

9.51844 

0.9798 

0.98866 

1.24304 

4 

9.35987 

0.9476 

1.25862 

0.72407 

20 

9.523" 

0.9789 

0.97641 

1.24738 

h         ' 

9.36560 

0.9485 

z.  25656 

0.75098 

21 

b 

9.52658 

0.9778 

0.96369 

I.25155 

(18.0)    6 

+  9.37105 

+  0.9487 

-1.25435 

—  0.77619 

mA 

(16.0)22 

+  9.52898 

+  0.9771 

-0.95046 

-1.25557 

7 

9.37577 

0.9484 

I.25201 

0.79988 

23 

9.53071 

0.9771 

0.93671 

1.25942 

8 

9.37963 

0.9477 

1.24953 

0.82221 

24 

9.53236 

0.9780 

0.92238 

I.26311 

9 

9.38254 

0.9470 

1.24690 

0.84332 

25 

9.53444 

0.9796 

0.90744 

1.26667 

lO 

9.38460 

0.9464 

1. 24414 

0.86331 

26 

9.53743 

0.9817 

0.89185 

1.27005 

II 

+  9.38593 

+  0.9460 

-I.24123 

—0.88230 

27 

+9.54139 

+  0.9838 

-0.87555 

-1.27329 

12 

9.38670 

0.9459 

1.23817 

0.90036 

28 

9.54618 

0.9857 

0.85851 

1.27639 

13 

9.38721 

0.9464 

1.23497 

0.91757 

29 

9.55151 

0.9870 

0.84064 

1.27934 

14 

9.38782 

0.9474 

1.23161 

0.93399 

30 

9.55691 

0.9876 

a 82 189 

I.28216 

15 

9.38892 

0.9490 

1.22811 

0.94968 

31 

9.56202 

0.9877 

0.80217 

1.28483 

16 

+  9.39094 

+  0.951 1 

-1.22445 

—0.96469 

June        I 

+  9.56656 

+  0.9872 

-0.78139 

-1.28736 

17 

9.39428 

0.9534 

1.22063 

0.97908 

2 

9.57043 

0.9866 

0.75944 

1.28976 

18 

9.39902 

0.9556 

1. 21666 

0.99287 

3 

9.57366 

0.9858 

0.73620 

1.29203 

19 

9.40488 

0.9573 

1. 21252 

I.00610 

4 

9.57633 

0.9851 

0.71153 

I.29416 

20 
h 

9.41 130 

0.9582 

1.20822 

I.01882 

b         ' 

9.57849 

0.9847 

0.68524 

I.29616 

LA 

(14.0)21 

+  9.41759 

+  0.9583 

- 1.20375 

-I.03104 

mA 

(17.0)    6 

+  9.58035 

+  0.9846 

-0.65714 

-1.29803 

22 

9.42307 

0.9576 

1.19911 

1.04280 

7 

9.58213 

0.9849 

0.62696 

1.29978 

23 

9.42719 

0.9566 

1. 19429 

I.05412 

8 

9.58409 

0.9857 

0.59441 

I.30139 

24 

9.42993 

0.9556 

1. 18930 

1.06502 

9 

9.58645 

0.9870 

0.55909 

1.30288 

25 

9.43146 

0.9553 

1.18413 

1.07553 

10 

9.58947 

0.9886 

0.52052 

1.30424 

26 

+9.43246 

+  0.9557 

-1. 17877 

- 1.08566 

II 

+9-59334 

+  0.9902 

—  0.47806 

-1.30548 

27 

9.43364 

0.9571 

1. 17322 

1.09543 

12 

9.59802 

0.9916 

0.43087 

1.30659 

28 

9.43559 

0.9592 

I. 16748 

1. 10486 

•13 

9.60335 

0.9925 

0.37779 

1.30758 

29 

9.43875 

0.9617 

1.16153 

1.II396 

14 

9.60885 

0.9925 

0.31719 

1.30845 

30 

9.44311 

0.9641 

1.15538 

I.12275 

15 

9.61407 

0.9918 

0.24660 

I.30919 

May         I 

+  9.44840 

+  0.9662 

—  1. 14902 

-I.13124 

x6 

+9.61862 

■H  0.9904 

— 0.16215 

-1.30981 

2 

9-45413 

0.9676 

1.14244 

I. I 3944 

17 

9.62220 

0.9888 

0.05708 

I.31032 

3 

9.45974 

0.9683 

I. I 3564 

1. 14736 

18 

9.62484 

0.9873 

9.91807 

I.31069 

4 

9.46492 

0.9685 

I. 12860 

I. I 5502 

19 

9.62672 

0.9864 

9.71224 

X.31095 

5 

9.46937 

0.9684 

1.12133 

I. 16242 

20 
h 

9.62834 

0.9863 

-9.30725 

I.31109 

h          6 

+  9.47299 

+  0.9680 

—  1. 1 1 381 

-1.16957 

(18.0)21 

+  9.63010 

+  0.9870 

+9.04034 

-I.31111 

(15.0)    7 

9.47589 

0.9676 

1.10603 

1. 1 7648 

22 

9.63243 

0.9882 

9.62559 

I.31101  ' 

8 

9.47812 

0.9674 

1.09799 

1.18316 

23 

9.63553 

0.9897 

9.86607 

1.31079  ' 

9 

9.47992 

0.9675 

1.08967 

1.18961 

24 

9.63937 

0.991 1 

0.01984 

I.31044 

10 

1 

9.48141 

0.9679 

1.08107 

1. 19584 

25 

9.64374 

0.9919 

0.13306 

1.30998 

II 

+9.48290 

+  0.9689 

—  1.072 18 

— 1.20186 

26 

+  9.64829 

+  0.9920 

+0.22269 

-1.30939 

12 

9.48467 

0.9704 

1.06297 

1.20768 

27 

9.65266 

0.9916 

0.29683 

1.30869 

13 

9.48714 

0.9724 

1.05344 

1. 21329 

28 

9.65664 

0.9905 

0.36004 

1.30786 

14 

9.49056 

0.9746 

1.04358 

1.21871 

29 

9.6601 I 

0.9892 

0.41510 

1.30691 

15 

9.49504 

0.9768 

1.03337 

1.22394 

30 

9.66299 

0.9877 

0.46385 

1.30584 

16 

+9.50055 

+  0.9787 

— 1.02279 

-1.22898 

July         I 

+  9.66534 

+  a9863 

+0.50757 

-1.30465 

17 

+9.50664 

+  0.9799 

— 1.01182 

-1.23384 

2 

+  9.66728 

+  0.9850 

+0.54718 

-1.30333 

E  =  —  0". 

01   —  0^.001 
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BESSELIAN  STAR-NUMBERS,  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

July    I 

Log  A. 

Log^. 

Log  C. 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Log  A 

# 
Log  /v. 

LogC. 

Log/?. 

+9.66534 

+  0.9863 

+  0.50757 

-1.30465 

Aug.   l6 

+  9.76533 

+  0.9522 

+ 1. 18079 

— 1.08192  1 

2 

9.66728 

0.9850 

0.54718 

'  1.30333 

17 

9.76704 

0-9530 

1. 18603 

1. 07176  ! 

3 

9.66890 

0.9841 

0.58337 

1. 30188 

18 

9.76921 

0.9536 

I.19108 

1. 06122 

4 

9.67033 

0.9836 

0.61666 

1.30032 

19 

9-77172 

0.9536 

1. 19596 

1.05030 

h    ' 

9.67182 

0.9835 

0.64748 

1.29862 

20 

h 

9-77426 

0.9528 

1.20066 

1.03897 

(19.0)  6 

+  9.67355 

+  0.9839 

+  0.67614 

—  1.29680 

(22.0)  21 

+  9.77661 

+  0.9514 

+  I.20519 

—  1.02720 

7 

9.67574 

0.9847 

0.70292 

1.29485 

22 

9.77861 

0.9496 

1.20955 

1. 01497 

8 

9.67856 

0.9856 

0.72803 

1.29277 

23 

9.78017 

0.9474 

I-21375 

1.00226 

9 

9.68207 

0.9864 

0.75166 

1.29055 

24 

9.78130 

0.9452 

I.21779 

0.98903 

lO 

9.68617 

0.9868 

0.77395 

I.28821 

25 

9.78207 

0.9432 

1. 22168 

0.97525 

ZI 

+  9.69058 

+  0.9865 

+  0.79505 

-1.28573 

26  '  +9.78254 

+  0.9416 

+  1.22540 

-0.96089 

12 

9.69492 

0.9853 

0.81505 

I.28311 

27 

9.78280 

0.9403 

1.22898 

0.94590 

13 

9.69880 

0.9834 

0.83406 

1.28036 

28 

9.78301 

0.9396 

I.23241 

0.93024 

14 

9.70195 

0.981 1 

0.85216 

1.27747 

29 

9.78325 

0.9394 

1-23568 

0.91386 

15 

9.70426 

0.9787 

0.86942 

1.27444 

30 

9.78373 

0.9397 

1.23882 

0.89669 

i6 

+  9.70588 

+  0.9769 

+  0.88590 

-1. 27127 

31 

+9.78461 

+  0.9404 

+  I.24180 

-0.87869 

17 

9.70706 

0.9758 

0.90167 

1.26795 

Sept.   I 

9-78598 

0.9413 

1.24465 

0.85976 

i8 

9-70823 

0-9755 

0.91677 

1.26448 

2 

9.78787 

0.9420 

1.24736 

0.83983 

19 

9.70969 

0.9760 

0.93124 

1.26086 

3 

9-79019 

0.9421 

1.24993 

0.81880 

20 

9.71178 

0.9769 

0.94513 

I.25710 

h    ^ 

9.79266 

0.9414 

1.25236 

0.79655 

h    21 

+  9.71446 

+  0.9777 

+  0.95848 

-1.25317 

(23.0)  5 

+9-79506 

+  0.9399 

+  1.25465 

-0.77296 

(20.0)  22 

9.71765 

0.9781 

0.97131 

1.24909 

6 

9.79707 

.0.9377 

I.25681 

0.74786 

23   9.72IIO 

0.9779 

0.98366 

1.24484 

7 

9.79853 

0.9352 

1.25883 

0.72107 

24 

9.72449 

0.9771 

0.99555 

1.24044 

8 

9.79936 

0.9329 

1.26073 

0.69238  1 

25 

9.72762 

0.9756 

1. 00701 

1-23587 

9 

9-79973 

0.9313 

1.26249 

0.66150 

26 

+  9.73031 

+  0.9737 

+ 1. 01806 

— 1.23112 

zo 

+9-79987 

+  0.9306 

+  1.264 12 

—0.62810 

27 

9.73251 

0.9716 

1.02872 

1.22620 

II 

9.80010 

0.9310 

1.26562 

0.59177 

28 

9.73424 

0.9696 

1.03900 

I.22IIO 

12 

9.80070 

0.9321 

1.26699 

0.55196 

29 

9-73556 

0.9677 

1.04894 

I.21581 

13 

9.80180 

0.9335 

1.26823 

0.50797 

30     9-73658 

0.9661 

1-05853 

I.2IO34 

14 

9.80340 

0.9348 

1.26934 

0.45884  ^ 

31 

+  9-73740 

+  0.9649 

+  1.0678 1 

-1.20467 

15 

+9.80535 

+  0.9356 

+  1.27033 

—0.40328 

Aug.    I 

9.73817 

0.9642 

1.07677 

1. 19880 

16  '  9.80743 

0.9358 

I.27119 

0.33937 

2 

9.73908 

0.9640 

1.08544 

1.19273 

17 

9.80940 

0.9352 

1. 27192 

0.26422 

3 

9.74031 

0.9642 

1.09382 

1. 18645 

18 

9.81109 

0.9340 

1.27252 

a 17307 

4 

9.74202 

0.9648 

I.10193 

1. 17994 

19   9.81241 

1 

0.9325 

1.27300 

0.05735 

h    5 

+  9.74432 

+  0.9653 

+ 1. 10977 

—  1. 17322 

1 
h   20  +9.81331 

+  0.9309 

+  1.27335 

-9.89886 

(21.0)  6 

9.74717 

0.9655 

I-II735 

I. 16626 

(0.0)  21   9.81387 

0.9295 

1.27357 

9.64628  ■ 

7 

9.75039 

0.9651 

1. 12469 

1. 1 5906 

22    9.814II 

0.9284 

1.27367 

-8.96950 

8 

9.75370 

0.9638 

1.13179 

I.I5161 

23 

9.81420 

0.9277 

1.27364 

+  9-40938 

9 

9.75676 

0.9617 

1. 13866 

I.I439I 

24 

9.81421 

0.9275 

1.27348 

9.78295 

10 

+9.75926 

+  0.9591 

+ 1. 14530 

-1-13594 

25 

+9.81422 

+  0.9279 

+  1.27320 

+9.98078  1 

II 

9.76108 

0.9563 

1-15173 

1. 12769 

26 

9.81443 

0.9289 

1.27279 

0.11616 

12 

9.76222 

0.9539 

1. 1 5796 

I.II916 

27 

9.81495 

0.9303 

1.27225 

0.21917 

13 

9.76291 

0.9522 

1. 16395 

I.IIO33 

28 

9.81592 

0.9320 

I.27158 

0.30232 

14 

9.76345 

0.9514 

1. 16976 

I.IOII9 

29 

9.81738 

0.9336 

1.27078 

a372oi 

15 

+9.76417 

+  0.9515 

+ 1. 17537 

—  1.09172 

30 

+9.81926 

+  0.9348 

+  1.26985 

+0.43197 

16 

+  9-76533 

+  0.9522 

+ 1. 18079 

— 1.08192 

Oct.    I 

-1-9.82142 

+  0.9352 

+  1.26879 

+0.48457 

E  =  —  o'*.oi 

=  —  o».ooi 
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(CONSTANTS  OF  PARIS  CONFERENCE.) 

FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

• 

Solar  Day. 
(Sid.  Hour.} 

LofiA. 

Log^. 

LogC. 
+  1.26879 

Log/?. 

Solar  Day. 
(Sid.  Hour.) 

Nov.   16 

Log -(4. 

LogA 

LogC 

Log/?. 

'  Oct.    I 

+  9.82142 

+  0.9352 

+0.48457 

+  9.88170 

+  0.9590 

+  I.03819 

+  1. 22152 

2 

9.82358 

a9348 

1.26760 

0.53139 

17 

9.88243 

0.9594 

1.02729 

1.22688 

3 

9.82549 

0.9336 

1.26628 

0.57357 

18 

9-88314 

0.9602 

I.01596 

1.23205 

4 

9.82694 

0.9320 

1.26482 

0.61 191 

h    19 

9.88396 

0.9616 

1. 00419 

1.23702 

5 
h 

9.82785 

0.9304 

J.26323 

0.64705 

(4.0)  20 

9.88500 

0.9633 

0.99195 

I.24181 

(1.0)   6 

+  9.82829 

+  0.9294 

+ 1. 26150 

+0.67945 

21 

+  9.88634 

+  0.9654 

+  0.97921 

+ 1.24642 

7 

9-82843 

0.9292 

1.25963 

0.70950 

22 

9.88810 

0.9675 

0.96594 

1.25084 

8 

9.82862 

0.9300 

1.25762 

0.73750 

23 

9.89024 

0.9694 

0.95210 

1.25509 

9 

9.82910 

0.9318 

1.25548 

0.76370 

24 

9.89273 

0.9708 

0.93767 

1. 25916 

lO 

9.83006 

0.9340 

I.25319 

0.78830 

25 

9.89535 

0.9714 

0.92259 

1.26306 

II 

+9.83154 

+  0.9363 

+  1.25076 

+  0.81147 

26 

+  9.89790 

+  0.9712 

+0.90683 

+ 1.26680 

12 

9.83344 

0.9382 
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1 
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19    4 

-8914 

a      ' 
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58.2 
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s 
7-30 

49.8 

• 
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56.2 

s 
i.o    50.90 
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1.0 
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47-7 

1.3     5S.82  . 

58.3 

1.5 

7.46 

50.1 

1.9    51.73' 

55.8 

2.0    50.32 

56.1 

2.0 

34-S6 

47-3 

2.3     57.88  J 

58.5 

2-5 

7.64 

50.4 

2.9    51.70, 

55-5 

3.0  49.78 

55.8 

3-0 

35-31 

47.0 

3.3     56.88 

58.6 

3.5 

7.S1 

50.7 

3.9    51.70 

55-1 

4.0   49.29 

55-5 

4.0 

35-77 

46.7 

4-3     55-8i  ^ 

58.8 

4-5 

1 
7.96 

5I-I 

4.9     51-70. 

54.7 

5.0   4S.87 

55-1 

5.0 

36.18 

46.4 

5-3     54.70! 

58.9 

5.5 

8.06- 

51-4 

5-9     51.73 

54-3 

6.0    4S.52 

54-7 

5.9 

36.54 

46.1 

6.3     53.58. 
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6.5 

8.14 

51.8 

6.9    51.80 

54-0 

7.0  48. 27 
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6.9 
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45-7 

7-3    52.47 

59.0 

7-5 

8.18 

52.1 

7.9     51.89 
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7-9 

37.13 

45-4 
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8.5 

8.21 

52.5 

8.9    51.99 

53-3 
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59.2 
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52.7 
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10.9 
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44-4 
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11.5 

8.24 

53.4 
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52.4 
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52.S 
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3S.46 

44.0 

12.2 !  47.52 

59-2 

12.5 

8.26 

53-7 

12.9    52.33 

52.1 

12.9    47.56 

52.5 

12.9 

39.02 

43-6 

13-2  46.62 

59-3 

13-5 

8.29 

54.0 

13.9    52.39 

51.S 

13-9    47-38 

52.2 

13-9 

39.67 

43-3 

14.2  45.69 

59-4 

14.5 

8-33 

54-3 

14.9    52.46 

51-5 

14.9     47.19 

51.9 

14.9 

40.41 

42.9 

15.2  44-71 

1 

59.4 

15-5 

8.37 

54-6 
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51.1 

15.9    46.99 

51.6 

15.9 

41.21 

42.6 

16.2  43.6S 

59.5 

16.5 

8.40 

54-9 

16.9    52.61 

50.8 

16.9    46.85 

51.2 

16.9 

42.04 

42.3 

17.2  42.56 

59.5 

17.5 

8.41 

55.2 

17.9    52.71 

50.4 

17.9    46.75 

50.8 

17.9 

42.85 

42.0 

18.2  41.42 

59-6 

18.5 

8.39 

55-6 

1S.9    52.S5 

50.1 

18.9    46.73 

50.5 

18.9 

43.61 

41-7 

19.2 

40.25 

59-6 

19.5 

8.35 

56.0 

19.9     53.01 

49-7 

19.9    46.79 

50.1 

19.9 

44.31 

41.4 

20.2 

39.08 

59.6 

20.4 

8.28 

56.3 

20.9     53.  iS 

49-4 

20.9    46.95 

49.S 

20.9 

44-96 

41.1 

21.2    ■  37.94 
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21.4 
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49.0 
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22.9     47.44 

49.1 

22.9 

46.22 

40.5 

23.2   ,  35.82 

59-4 

23.4 

7-93 

57-3 
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59.1 

30.4 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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'  Solar 
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1 
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{Polaris). 
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Solar 
Date. 
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(Hbv.). 
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Date. 
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0.3 

2.9 

55.5«> 

45.6 

2.9 

49.88 

45.6 

2.9 

57.84 

37.0 
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5.4 
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5.9 
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6.2 

21.78 
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1.5 

6.9 

56.65 
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6.9 

52.08 

44.3 

6.9 
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35.9 

7-2 

20.89 

58-3 
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65.82 

1.8 

7-9 

56.91 
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44.0 
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63.18 

35.6 

8.2 

20.03 

58.2 
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65.60 
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57.16 
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53.20 
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8.9 
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35.3 
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58.0 
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65-39 
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43.9 

9.9 
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9.9 
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34.9 
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2.5 

10.9 
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10.9 
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10.9 
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2.8 

11.9 
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43-5 

1 1.9 
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16.62 

57.7 

12.4 
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12.9 
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12.9 
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42.7 

12.9 
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34-1 

13-2 

15.66 

57-6 

13.4 

64.58 

3.3 

I3'9 

58.37 

43-0 

13-9 

55.69 

42.4 

13.9 

71.75 

33.9 

14.2 

14.67 

57-4 

14.4    64.35 

3.6 

14.9 

58.65 

42.7 

14.9 

56.28 

42.1 

14.9 

73.22 

33.6 

I5.I 

13-65 

57.3 

15-4 
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3.9 

15-9 

58.96 

42.5 

15.9 

56.95 

41.8 

15.9 
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33.4 
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4.2 

16.8 
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57.71 
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16.9 
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11.63 

56.9 

17.4 
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4-5 

17.8 

59.64 

42.0 

17.9 

58.54 

41.2 

17.9 

77.28 

33.0 

18.I 

10.69 

56.7 

18.4 

63.15 

4-7 

18.8 

59-99 

41.8 

18.9 

59.42 

40.9 

18.9 

78.56 

32.8 

19. 1 

9.81 

56.5 

19.4 

62.80 

5.0 

19.8 

60.34 

41.7 

19.9 

60.33 

40.6 

19.9 

79.85 

32.5 

20.1 

9.00 

56.3 

20.4 

62.47 

5-2 

20.8 

60.67 

41.5 

20.9 

61.22 

40.4 

20.9 

81.19 

32.2 

21. 1 

8.25 

56.0 

1 
21.4  j  62.13 

5.4 

21.8 

61.00 

41.4 

21.9 

62.09 

40.2 

21.9 

82.63 

32.0 

22.1 

7-56 

55.8 

22.4  .  61.81 

5.6 

22.8 

61.31 

41.2 

22.9 

62.91 

40.0 

22.9 

84.17 

31.7 

23-1 

6.89 

55.6 

23.4 

61.51 

5.8 

23.8 

61.60 

41. 1 

23-9 

63.67 

39.7 

23.9 

85.82 

31.5 

24.1 

6.20 

55-4 

24.3  ,  61.23 

5.9 

24.8 

61.89 

41.0 

24.9 

64.40 

39.5 

24.9 

87.56 

31.2 

25-1 

5-50 

55-2 

25.3  '  60.94 

6.1 

25.8 

62.18 

40.8 

25.9 

65.11 

39-3 

25.9 

89.36 

31.0 

{  26.1 

4.76 

55-1 

26.3 

60.66 

6.4 

26.8 

62.47 

40.6 

26.9 

65.83 

39-1 

26.9 

91.19 

30.8 

27.1 

3.98 

54-9 

27-3 

60.38 

6.6 

27.8 

62.77 

40.5 

27.9 

66.59 

38.8 

27.8 

93.00 

30.6 

'  28.1 

1 

3.16 

54-7 

28.3 

60.06 

6.8 

28.8 

63.10 

40.3 

28.9 

67.42 

38.5 

28.8 

94.74 

30.4 

29.1 

2.33 

54.5 

29.3 

59-73 

7.0 

29.8 

63.47 

40.1 

29.9 

68.33 

38.3 

29.8 

96.42 

30.3 

30.1 

1. 51 

54-2 

30-3 

1 

59-36 

1 

7-3 

30.8 

63.84 

40.0 

30.9 

69.33 

38.0 

30.8 

98.03 

30.1 

538 


MARCH,  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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54.0 

2.3     58.98 
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2.8 

4.22 

39.8 

2.9 

10.38 

37.8 

2.9 

39.60 

29.9 

3.1      60.00 

53.7 

3.3  1  58.57 

7.7 

3.8 

4.61 

39.7 

3.9  ;  11.48 

37.6 

3.9 

41.14 

29.8 

41  ;  59.35 

53.4 

4.3 

58.16 

7.8 

4.8 

4.98 

39-6 

4.9  ,  12.58 
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■ 

37.4 

4-9 

42.69 

29.6 

5-1 

58.77 

53-1 

5.3 

57.75 

8.0 

5.8 

5.35 

39.6 

5.8 

13.68 

37-2 

5.9 

44.29 

29.4 

6.1 

58.24 

52.8 

6.3  '  57.36 

8.1 

6.8 

5.71 

39-5 

6.8 

14.73 

37-1 

6.9 

45.97 

29.1 

7.1 

57.74 

52.6 

7.3     56.97 

8.2 

7.8 

6.05 

39.5 

7.8 

15.74 

36.9 

7.9 

47.73 

28.9 

8.1 

57.27 

52.3 

8.3     56.59 

1 

8.3 

8.8 

6.38 

39.4 

8.8 

16.71 

36.8 

8.9 

49-57 

28.7 

g.i 

56.79 

52.1 

9.3     56.24 

8.4 

9.8 

6.71 

39.3 

9.8 

17.65 

36.6 

9.8 

51.49 

28.6 

10. 1 

56.28 

51.8 

10.3    55.90 

8.6 

10.8 

7.03 

39.3 

10.8 

18.57 

36.5 

10.8 

53.44 

28.4 

II. I 

55-74 

51.6 

".3     55.54 

8.7 

11.8 

7.37 

39.2 

II.8 

19.54 

36.3 

II. 8 

55.39 

28.3 

12.1  ;  55.16 

51.3 

12.3     55.17 

8.9 

12.8 

7.72 

39.1 

12.8 

20.55 

36.2 

12.8 

57.30 

28.2 

13. 1    54.56 

51.1 

13.3     54.78 

9.0 

13.8 

8.09 

39.0 

13.8 

21.63 

36.0 

13.8 

59.13 

28.1 

14. 1    53.93 

50.8 

14.3  !  54.36 

9.2 

14.8 

8.48 

38.9 

14.8 

22.78 

35.8 

14.8 

60.87 

28.0 
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53.33 

50.5 

15.3    53.92 

9.3 

15-8 

8.89 

38.8 

15.8  1  24.01 

35-6 

15.8     62.54 

27-9 

16. 1 

52.79 

50.2 

16.3    53.46 

9.5 

16.8 

9-32 

38.8 

16.8  ,  25.28 

35.5 

16.8  1  64. 1 8 

1 

27.8 

1 

17. 1    52.30 

49.8 

17.3    52.99 

9.6 

17.8 

9.74 

38.8 

17.8 

26.58 

35.3 

1 

17.8     65.81 

27.6 

18.1    51.91 

49.5 

18.3    52.52 

9.6 

18.8 

10.14 

38.8 

18.8 

27.85 

35.2 

18.8 

67.47 

27.5 

19.1    51.57 

49.1 

19.3 

52.06 

9.7 

19.8 

10.52 

38.8 

19.8 

29.10 

35.2 

19.8 

69.19 

27.4 

20.1    51.30 

48.8 

20.3 

51.61 

9.7 

20.8 

10.87 

38.9 

20.8 

30.30 

35.1 

20.8     71.01 

27.2 

21. 1    51.06 

48.5 

21.3  ,  51.19 

9.8 

21.8 

11.22 

38.9 

21.8 

31.43 

35.0 

21.8     72.92 

27.1 

22.0 

50.83 

48.2 

22.3  ,  50.80 

9.8 

22.7 

11.56 

38.9 
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34-9 
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26.9 
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48.0 
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24.0 
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25.0 
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25.3 
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34-7 
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26.0 
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34.6 
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39.0 

27.8 
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29.0 
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29.3 
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29.7 
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40.37 

34.3 
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30.0 

48.46 

45.9 

30.3 

47.51 

10.3 

30.7 

14.41 

39.0 

30.8 

41.69 

34-3 

30.8   90.53 

26.5 

31.0 

48.26 

45.5 

31.3 

47.04 

10.3 

31.7 

14.81 

39-1 

31.8 

43.02 

34-2 

31.8   92.26 

26.4    ^ 

32.0 

48.15 

45.2 

32.2 

46.56 

10,3 

32.7 

15.18 

39-2 

32.8    44.34 

34.2 

32.8   94.02 

26.3    ' 

1 

— 

1 

1            1 



— 
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CIRCUMPOLAR   STARS. 

$ 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

1 

'  Mean 
Solar 
Date. 

n  Ursae  Min. 
(Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hkv.). 

Mean 
Solar 
Date. 

<5  Ursae  Min. 

Mean 
Solar 
Date. 

* 

A  Ursae  Min. 

Mean 
Solar 
Date. 

c  Octantis. 

RiRhi 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h   m 

Q          > 

0     • 

h   m 

0      • 

h  m 

0     * 

h   m 

0      t 

Apr. 

I  23 

-f88  47 

Apr. 

655 

-f87  12 

Apr. 

18     3 

+8636 

Apr. 

19  17 

+8859 

Apr. 

19    6 

-8914 

I.O 

E 
48.15 

45.2 

1.2 

s 
46.56 

n 
10.3 

1-7 

8 
15.18 

39.2 

1.8 

8 

44-34 

34-2 

1.8 

s 

34-02 

26.3 

2.0 

48.11 

44.9 

2.2 

46.09 

10.3 

2.7 

15.54 

39.4 

2.8 

45.62 

34-2 

2.8 

35.85 

26.2 

3.0 

48.13 

44-5 

3.2 

45.66 

10.2 

3.7 

15.88 

39-5 

3.8 

46.85 

34-2 

3.8 

37-75 

26.2 

4.0 

1 

48.17 

44.2 

4.2 

45.24 

10.2 

4-7 

16.20 

39.6 

4.8 

48.02 

34-2 

4.8 

39.71 

26.1 

5.0 

48.21 

43-9 

5.2 

44.84 

10.  I 

5-7 

16.53 

39.7 

5.8 

49.13 

34-3 

5-7 

41.76 

26.0 

6.0 

48.23 

43-6 

6.2 

44-45 

10.  I 

6.7 

16.85 

39-8 

6.8 

50.22 

34.3 

6.7 

43.81 

26.0 

7.0 

48.21 

43.3 

7.2 

44.06 

10.  I 

7.7 

17.15 

39.9 

7.8 

51.31 

34-3 

7-7 

45.89 

26.0 

8.0 

48.16 

43-0 

8.2 

43-67 

id.  I 

8.7 

17.48 

40.0 

8.8 

52.43 

34-3 

8-7 

47.92 

26.0 

9.0 

48.07 

42.7 

9-2 

43.27 

lO.I 

9.7 

17.81 

40.0 

9.8 

53.59 

34-3 

9-7 

49.87 

26.0 

lO.O 

47-97 

42.4 

10.2 

42.85 

10. 1 

10.7 

18.17 

40.1 

10.8 

54.82 

34-2 

10.7 

51-73 

26.0 

II. 0 

47.89 

42.1 

II. 2 

42.40 

lO.O 

11.7 

18.54 

40.2 

11.7 

56.11 

34-2 

11.7 

53-51 

26.1 

12.0 

47.85 

41.8 

12.2 

41-95 

10.0 

12.7 

18.91 

40.3 

12.7 

57-44 

34-2 

12.7 

55.23 

26.1 

13.0 

47.87 

41.4 

13-2 

41.47 

lO.O 

13.7 

19.29 

40.5 

13.7 

58.79 

34-3 

13.7 

56.90 

26.1 

139 

47.96 

41. 1 

14.2  1  40.99 

9.9 

14.7 

19.66 

40.7 

14.7 

60.13 

34-3 

14.7 

58.58 

26.1 

14.9 

48.12 

40.7 

15-2 

40.53 

9.8 

15-7 

20.01 

40.8 

15.7 

61.44 

34-4 

15-7 

60.32 

26.1 

15-9 

48.36 

40.4 

16.2 

40.10 

9.7 

16.7 

20.33 

41.0 

16.7 

62.68 

34-5 

16.7 

62.11 

26.1 

16.9 

48.64 

40.1 

17.2 

39.68 

9-5 

17-7 

20.62 

41.2 

17.7 

63.86 

34-6 

17.7 

64.01 

26.1 

17.9 

48.95 

39.8 

18.2 

39.29 

9.4 

18.7 

20.90 

41.4 

18.7 

64.95 

34-7 

18.7 

65.96 

26.1 

18.9 

49.25 

39.5 

19.2 

38.94 

9.3 

19.7 

21.17 

41.6 

19.7 

65.99 

34.8 

19.7 

67-97 

26.1 

19.9 

49-54 

39-2 

20.2 

38.59 

9.2 

20.7 

21.43 

41.8 

20.7 

67.00 

34-9 

20.7 

70.04 

26.1 

1  20.9 

49-79 

38.9 

21.2 

38.26 

9.1 

21.7 

21.69 

41.9 

21.7 

68.01 

35-0 

21.7 

72.08 

26.2 

21.9 

49.99 

38.7 

22.2 

37.90 

9.0 

22.7 

21.95 

42.1 

22.7 

69.03 

35.0 

22.7 

74.08 

26.3 

22.9 

50.18 

38.4 

23.2 

37-54 

8.9 

23-7 

22.23 

42.2 

23-7 

70.11 

35.1 

23-7 

75.99 

26.4 

23-9 

50.36 

38.1 

24.2 

37-17 

8.8 

24-7 

22.53 

42.4 

24.7 

71-23 

35.2 

24.7 

77.81 

26.5 

1   24.9 

50.54 

37.8 

25.2 

36.77 

8.7 

25-7 

22.83 

42.6 

25.7 

72.42 

35-2 

25-7 

79-54 

26.6 

'   25.9 

50.79 

37-5 

26.2 

36.36 

8.6 

26.7 

23.14 

42.8 

26.7 

73.64 

35-3 

26.7 

81.22 

26.6 

26.9 

51.10 

37-2 

27.2 

35.95 

8.5 

27.7 

23.45 

43.0 

27-7 

74.86 

35-4 

27.7 

82.85 

26.7 

27.9 

51.48 

36.9 

28.  ^ 

35.54 

8.4 

28.7 

23.74 

43-2 

28.7 

76.07 

35-6 

28.7 

84.49 

26.8 

28.9 

51.94 

36.5 

29.2 

35.13 

8.2 

29.6 

24.02 

43.5 

29.7 

77.24 

35-7 

29.7 

86.15 

26.8 

29.9 

52.44 

36.2 

30.2 

34.75 

8.0 

30.6 

24.28 

43-7 

30.7 

78.34 

35-9 

30.7 

87.89 

26.9 

30-9 

5^-99 

36.0 

31.2 

34.40 

7-8 

31.6 

24-51 

44-0 

31-7 

79.38 

36.1 

31-7 

89.68 

26.9 

31-9 

53-54 

35-7 

■ 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

1 

Mean 

Solar 

1  Date. 

t 

aUrs 
{Po^ 

Right 
Ascen- 
sion. 

h    m 

£  Min. 
'art's). 

Declina- 
tion 
NoHk. 

Mean 
Solar 
Date. 

51  c 

(H 

Right 
Ascen- 
sion. 

ephei 

EV.). 

Mean 
Solar 
Date. 

cfUrsaR  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

1 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion     ' 
South. 

' 

0      • 

h    m 

0       * 

0       » 

h    m 

0      * 

h    m 

0       » 

May 

I  23 

+8847 

May 

655 

-1-87  12 

May 

18     3 

-1-8636 

May 

19  18 

+88  59 

May 

19    7 

-8914 

1-9 

s 
53.54 

35.7 

1.2 

s 
34.40 

n 
7.8 

1.6 

s 
24-51 

M 
44.0 

1.7 

s 
19.38 

M 
36.1 

1.7 

B 
29.68 

26.9 

2.9 

54-07 

35-4 

2.2 

34.08 

7.6 

2.6 

24.72 

44-3 

2.7 

20.35 

36.3 

2.7 

3^.55 

27.0 

3-9 

54-58 

35-2 

3-2 

33.77 

7.4 

3.6 

24.92 

44-5 

3.7 

21.27 

36.4 

3.7 

33.43 

27.1 

4-9 

55.05 

35.0 

4.2 

33.47 

7.2 

4.6 

25.13 

44.8 

4-7 

22.17 

36.6 

4.7 

35.32 

27.2 

!     5-9 

55.48 

34-7 

5.2 

33.18 

7.0 

5.6 

25.34 

45.0 

5.7 

23.08 

36.7 

5-7 

37.19 

27.3 

'     6-9     55-89 

34.5 

6.2 

32.88 

6.9 

6.6 

25.57 

45.2 

6-7 

24.01 

36.9 

6.7 

38.98 

27.5 

:     7-9  ,  56.28 

34.2 

7.1 

32.57 

6.7 

7.6 

25.81 

45-4 

7-7 

24.99 

37.0 

7.7 

40.66 

27.6 

!     8-9 

1 

56.70 

33-9 

8.1 

32.23 

6.6 

8.6 

26.05 

45.6 

8.7 

26.03 

37.2 

8.7 

42.25 

27.8 

1     9.9 

57.18 

33.6 

9.1 

31.89 

6.4 

9.6 

26.30 

45.8 

9.7 

27.10 

37.3 

9.6 

43.76 

28.0 

10.9 

57.73 

33.4 

10. 1 

31-53 

6.2 

10.6 

26.56 

46.1 

10.7 

28.20 

37.5 

10.6 

45.21 

28.1 

11.9 

58.35 

33.1 

II. I 

31.18 

6.0 

II. 6 

26.80 

46.4 

11.7 

29.30 

yj'i 

1 1.6 

46.63 

28.2 

12.9 

59.03 

32.8 

12.1 

30.83 

1 

5.8 

12.6 

27.04 

46.7 

12.7 

30.35 

37-9 

12.6 

48.07 

28.3 

13-9 

59.77 

32.5 

13.1 

1 
30.50 

5.6 

13.6 

27.24 

47.0 

13.6 

31.35 

38.1 

13.6 

49.57 

28.5 

14.9 

60.53 

32.3 

14.1 

30.20 

5-3 

14.6 

27.41 

47.3 

14.6 

32.27 

38.4 

14.6 

51.14 

28.6 

15-9 

61.30 

32.1 

15. 1 

'  29.93 

5.0 

15.6 

27-57 

47.6 

15.6 

33-i» 

38.6 

15.6 

52.78 

28.7 

16.9 

62.04 

31-9 

16.1 

29.69 

4.8 

16.6 

27.70 

47.9 

16.6 

33.86 

38.8 

16.6 

54.48 

28.8 

1 
17.9 

62.76 

31-7 

17. 1 

29.47 

4-5 

17.6 

27.82 

48.2 

17.6 

34.56 

39.1 

17.6 

56.20 

29.0 

18.9 

63.41 

31.5 

18. 1 

29.27 

4-3 

18.6 

27-93 

48.5 

i8.6 

35.24 

39-3 

18.6 

57.94 

29.1 

'   19.9 

64.05 

31.3 

19.  r 

29.07 

4.1 

19.6 

28.06 

48.7 

19.6 

35-93 

39.5 

19.6 

59.64 

29.3 

20.9 

64.66 

3I.I 

20.1 

28.86 

3-9 

20.6 

28.19 

49-0 

20.6 

36.64 

39-7 

20.6 

61.26 

29.6 

21.9 

65.27 

31.0 

21. 1 

28.63 

3.7 

21.6 

28.33 

49.2 

21.6 

37.38 

39.9 

21.6 

62.77 

29.8 

22.9 

65.92 

30.8 

22.1 

28.40 

3-5 

22.6 

28.49 

49.5 

22.6 

38.18 

40.1 

22.6 

64.20 

30.0 

23.9  ,  66.6i 

30.5 

23-1 

,28.14 

3-2 

23.6 

28.65 

49.8 

23.6 

39.02 

40.3 

23.6 

65.53 

30.2 

24.9 

67.37 

30.3 

24.1 

27.89 

3.0 

24.6 

28.80 

50.1 

24.6 

39.86 

40.5 

24.6 

66.80 

30.4 

25.9 

68.19 

30.1 

25.1 

27.63 

2.7 

25.6 

28.95 

50.4 

25.6 

40.69 

40.8 

25.6 

68.03 

30.6 

26.9 

69.08 

29.9 

26.1 

27-39 

2.4 

26.6 

29.07 

50.7 

26.6 

41.48 

41.1 

26.6 

69.28 

30.8 

1  27.9  '  70.00 

29.7 

27.1 

27.17 

2.1 

27.6 

29.18 

51.1 

27.6 

42.21 

41.4 

27.6 

70.58 

30.9 

28.9 

70.95 

29.5 

28.1 

26.98 

1.9 

2S.6 

29.28 

51.4 

28.6 

42.86 

41.7 

28.6 

71.94 

3I.I 

29.9    71.88 

29.4 

29.1 

26.81 

1.5 

29.6 

29.34 

51.7 

29.6 

43.44 

42.0 

29.6 

73.35 

3«.3  1 

30-9  '  72.79 

29.2 

30.1 

26.66 

1.2 

30.6 

29.38 

52.1 

30.6 

43.96 

42.3 

30.6 

74.79 

31.5 

31.9 

73.64 

29.1 

31.1 

26.53 

I.O 

31-6 

29.43 

52.4 

31.6 

44.42 

42.5 

31.6 

76.23 

31.7 

32.9 

1 

74.44 

29.0 

32.1 

26.42 

0.7 

32.6 

29.46 

52.7 

32.6 

44.88 

42.8 

32.6 

77.65 

31.9 

1 

JUNE,  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


541 


CIRCUMPOLAR  STARS. 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
(Po/aris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

<5- Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina-' 
tion     1 
South. 

h    m 

0     t 

h  m 

0      1 

h  m 

0      * 

h    m 

0     • 

h  m 

1 
0      >  I 

1 

June 

I  24 

+8847 

June 

655 

+87  II 

June 

18  3 

+8636 

June 

19  18 

+8859 

June 

19    8 

-8914 

1.9 

s 

14.44 

M 
29.0 

I.I 

s 
26.42 

60.7 

1.6 

s 
29.46 

52.7 

1.6 

s 
44.88 

n 
42.8 

1.6 

s 

17.65 

m 
31.9 

2.9 

15.20 

28.9 

2.1 

26.30 

60.4 

2.6 

29.52 

52.9 

2.6 

45.37 

43.1 

2.6 

19.01 

32.1 

3.8 

15.95 

28.7 

3.1 

26.16 

60.2 

3.5 

29.58 

53.2 

3.6 

45.89 

43-3 

3.6 

20.28 

32.4 

4.8 

16.70 

28.6 

4.1 

26.02 

60.0 

4.5 

29.66 

53.5 

4.6 

46.45 

43.5 

4.6 

21.42 

32.7 

5.8 

17.48 

28.4 

5.1 

25.87 

59.7 

5.5 

29.75 

53.8 

5.6 

47.05 

43-8 

5.6 

22.47 

32.9 

6,8 

18.33 

28.3 

6.1 

25.70 

59.4 

6.5 

29.83 

54.1 

6.6 

47.67 

44-0 

6.6 

23.44 

33-2 

7.8 

19.23 

28.1 

7-1 

25.52 

59.1 

7.5 

29.92 

54.4 

7.6 

48.30 

44-3 

7.6 

24.35 

33-4 

8.8 

20.20 

27.9 

8.1 

25.35 

58.8 

8.5 

29.98 

54.8 

8.6 

48.90 

44.6 

8.6 

25.26 

33.7 

9.8 

21.21 

27.8 

9.1 

25.20 

58.5 

9.5 

30.03 

55.1 

9.6 

49.44 

45.0 

9.6 

26.20 

33-9 

10.8 

22.27 

27.7 

lO.I 

25.08 

58.2 

10.5 

30.04 

55.5 

10.6 

49.90 

45-3 

10.6 

27.20 

34-1 

11.8 

23.34 

27.6 

II. I 

24.98 

57.9 

11.5 

30.03 

55-8 

II. 6 

50.27 

45.6 

II. 6 

28.27 

34.3 

12.8 

24.37 

27.5 

12. 1 

24.93 

57-5 

12.5 

30.00 

56.2 

12.6 

50.55 

46.0 

12.6 

29.40 

34.5 

13.8 

25.39 

27.4 

13.0 

24.90 

57.2 

13.5 

29.96 

56.5 

13.6 

50.77 

46.3 

13.6 

30.56 

34.8 

14.8 

26.35 

27.4 

14.0 

24.89 

56.9 

14.5 

29.90 

56.8 

14.6 

50.93 

46.6 

14.6 

31.73 

35.0 

15.8 

27.25 

27.4 

15.0 

24.88 

56.6 

15-5 

29.85 

57-1 

15.6 

51.10 

46.9 

15.6 

32.86 

35.3 

16.8 

28.13 

27.3 

16.0 

24.88 

56.3 

16.5 

29-79 

57.4 

16.6 

51.29 

47.2 

i6.6 

33.92 

35.6 

17.8 

28.98 

27.2 

17.0 

24.87 

56.1 

17.5 

29.76 

57.7 

17.6 

51.49 

47.5 

17.5 

34.88 

35.9 

18.8 

29.85 

27.2 

18.0 

24.84 

55.8 

18.5 

29.74 

58.0 

18.6 

51.74 

47.7 

18.5 

35.74 

36.3 

19.8 

30.77 

27.1 

19.0 

24.78 

55.5 

19.5 

29.72 

58.3 

19.6 

52.03 

48.0 

19-5 

36.50 

36.6 

20.8 

31.73 

27.0 

20.0 

24.73 

55.2 

20.5 

29.71 

58.6 

20.6 

52.34 

48.3 

20.5 

37.17 

36.9 

21.8 

32.75 

26.9 

21.0 

24.68 

54.9 

21.5 

29.68 

58.9 

21.6 

52.64 

48.6 

21.5 

37.79 

37.1 

22.8 

33.83 

26.9 

22.0 

24.64 

54.6 

22.5 

29.65 

59.3 

22.6 

52.90 

48.9 

22.5 

38.40 

37.4 

23.8 

34.95 

26.8 

23.0 

24.61 

54-2 

23-5 

29-58 

59-6 

23.6 

5311 

49.3 

23.5 

39.05 

37.6 

24.8 

1 

36.09 

26.8 

24.0 

24-59 

53.9 

24.5 

29.50 

60.0 

24.6 

53.26 

49.6 

24.5 

39.75 

37-9 

1 
25.8 

37.22 

26.8 

25.0 

24.63 

53.6 

25.5 

29.40 

60.3 

25-5 

53.31 

50.0 

25.5 

40.47 

38.1 

26.8 

38.32 

26.8 

26.0 

24.69 

53.2 

26.5 

29.27 

60.7 

26.5 

53.32 

50.4 

26.5 

41.26 

38.4 

27.8 

39.37 

26.8 

27.0 

24-75 

52.9 

27.5 

29.14 

61.0 

27.5 

53.24 

50.7 

27.5 

42.05 

38.7 

28.8 

40-35 

26.8 

28.0 

24.84 

52.6 

28.5 

29.02 

61.3 

28.5 

53.14 

51.0 

28.5 

42.82 

39.0 

29.8 

41.29 

26.8 

29.0 

24-93 

52.3 

29.5 

28.89 

6i.6- 

29.5 

53.06 

51.3 

29.5 

43.53 

39.3 

30.8 

42.20 

26.8 

30.0 

25.02 

52.0 

30.5 

28.78 

61.8 

30.5 

52.99 

51.6 

30.5 

44.15 

39.6 

31.8 

43.09 

26.8 

31.0 

25.09 

51.7 

31.5 

28.67 

62.1       31.5 

52.96 

51.9 

31.5 

44.65 

39.9 

542 


JULY,  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


CIRCUMPOLAR  STARS. 

1 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

Mean 
Solar 
Date. 

1 

a  Ursae  Min. 

{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

Mean 
Solar 
Date. 

cJ  UrSae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis. 

RiRht 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

0      • 

h    m 

0     > 

h    m 

Q 

h   m 

0          r 

h    m 

0      • 

h  m 

July 

I  24 

+8847 

July 

655 

+87     II 

July 

18     3 

+8637 

July 

19  18 

+88  59 

July 

19    8 

-89  14 

1.8 

s 
43-09 

m 
26.8 

I.O 

s 
25.09 

51.7 

1-5 

s 
28.67 

2.1 

1-5 

s 
52.96 

ft 
51.9 

1.5 

8 
44.65 

39.9 

2.8 

44.01 

26.8 

2.0 

25-14 

51.4 

2-5 

28.58 

2.4 

2-5 

52.98 

52.2 

2.5 

45.05 

40.3 

3.8 

44-97 

26.8 

3-0 

25.18 

51.2 

3-5 

28.50 

2.7 

3-5 

53-04 

52.5 

3.5 

45.35 

40.6 

'     4.8 

45.97 

26.8 

4.0 

25.21 

50.9 

4.5 

28.41 

3.0 

4.5 

53.10 

52.8 

4.5 

45.57 

40.9 

5.8 

47-03 

26.8 

5-0 

25.24 

50.5 

5-5 

28.30 

3.3 

5.5 

53.15 

53-1 

5.5 

45.75 

41.2 

6.8 

48.14 

26.8 

5.9 

25.29 

50.2 

6-5 

28.18 

3.6 

6.5 

53.13 

53-5 

6.5 

45-95 

41.5 

:     7.8 

49-30 

26.8 

6.9 

25.37 

49-9 

7-5 

28.03 

4.0 

7.5 

53.05 

53.8 

7.5  ;  46.21 

41.7 

8.8 

50.47 

26.9 

7-9 

25.48 

49.5 

8.5 

27.86 

4-3 

8.5 

52.89 

54.2 

8.5  1  46.51 

42.0    ' 

1 

1     9.8 

51-61 

26.9 

8.9 

25.61 

49-2 

9-5 

27,66 

4.6 

9.5 

52.63 

54-6 

9.5 

46.87 

42.3 

10.7 

52.72 

27.0 

9-9 

25.78 

48.8 

10.5 

27-45 

4.9 

10.5 

52.29 

54-9 

10.5     47.27 

42.6 

11.7 

53-79 

27.1 

10.9 

25.97 

48.5 

11.5 

27.23 

5.2 

II. 5 

51-91 

55-3 

11.5     47.69 

42.9 

,   12.7 

54-77 

27.2 

11.9 

26.17 

48.2 

12.4 

27.01 

5.5 

12.5 

51-50 

55.6 

12.5    48.10 

1 

43.2 

13.7 

55.71 

27-3 

12.9 

26.38 

47-9 

13-4 

26.79 

5.8 

13.5 

51.10 

55-9 

1 

13.5   !  48.43 

43.5 

14-7 

56.63 

27.4 

13-9 

26.57 

47.6 

14.4 

26.58 

6.0 

14.5 

50.72 

56.2 

14.5      48.67 

43.9 

15-7 

57.54 

27-5 

14.9 

26.75 

47-4 

15-4 

26.39 

6.2 

15.5 

50.38 

56.5 

15.5      48.80 

44.2 

16.7 

58.47 

27.6 

15.9 

26.92 

47.1 

16.4 

26.21 

6-5 

16.5 

50.09 

56.8 

16.5 

48.82 

44.6 

17.7 

59-46 

27.6 

16.9 

27.08 

46.8 

17.4 

26.03 

6.7 

17.5 

49.82 

57.1 

17-5 

48.75 

44.9 

18.7 

60.49 

27.7 

17.9 

27.22 

46.6 

18.4 

25.84 

7.0 

18.5 

49-55 

57-4 

18.5      48.61 

45-2 

19.7 

61.56 

27.8 

18.9 

27.38 

46.2 

19.4 

25.65 

7-3 

19-5 

49-25 

57.7 

19.5      48.44 

45.5 

20.7 

62.68 

27.9 

19.9 

27-55 

45-9 

20.4 

25.44 

7.6 

20.5 

48.93 

58.0 

20.5      48.29 

45-8 

21.7 

63.83 

28.0 

20.9 

27.74 

45-6 

21.4 

25.20 

7-9 

21.5 

48.54 

58.4 

21.5      48.17 

46.0 

22.7 

64.98 

28.1 

21.9 

27-95 

45.2 

22.4 

24.94 

8.2 

22.5 

48.05 

58.8 

22.5 

48.11 

46.3 

23-7 

66.08 

28.2 

22.9 

28.20 

44.9 

23.4 

24.67 

8-5 

23-5 

47.48 

59.1 

23-5 

48.09 

46.6 

'  24.7 

1 

67.14 

28.4 

23.9 

28.47 

44.6 

24.4 

24.38 

8.8 

24-5 

46.86 

59.4 

24.5 

48.10 

46.8 

'  25.7 

68.13 

28.6 

24.9 

28.75 

44-3 

25.4 

24.08 

9.1 

25-5 

46.19 

59-8 

25-4 

48.09 

47.2 

26.7 

69.07 

28.7 

25.9 

29.04 

44-0 

26.4 

23.80 

9-3 

26.5 

45-53 

60.1 

26.4  1  48.04 

47-5 

27.7 

69.96 

28.9 

26.9 

29.32 

43.8 

27.4 

23-52 

9-5 

27-5 

44.88 

60.3 

27.4  .  47.91 

47.8 

.  28.7 

70.81 

29.1 

27.9 

29.60 

43-5 

28.4 

23.26 

9-7 

28.5 

44.28 

60.6 

28.4 

47.66 

48. 2 

29.7 

71.69 

29.2 

28.9 

29.86 

43-3 

29.4 

23.02 

9.9 

29-5 

43.73 

60.9 

29.4 

47.29 

48.5 

'   30-7 

72.57 

29-3 

29.9 

30.09 

43-0 

30.4 

22.78 

10. 1 

30.5 

43-22 

61. 1 

30.4 

46.81 

48.8 

31-7 

73-49 

29.4 

30.9 

30.32 

42.8 

31.4 

22.55 

10.4 

31-4 

42.72 

61.4 

31.4  ■  46.26 

49-1 

32.7 

74-47 

29.6 

31.9 

30.54 

42-5 

32.4 

22.31 

10.6 

32.4 

42.22 

61.7 

32.4     45.65 

49.4 

1 

- 

_ 

1 

-- 

— 
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CIRCUMPOLAR  STARS. 

1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

m 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{Poiaris). 

Mean 
Solar 
Date. 

51  Cephei 

(Hev.). 

Mean 
Solar 
Date. 

(^  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

a  Octantis 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

0      ' 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

h    m 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina-, 
tion 
South. 

h  m 

h    ra 

0            » 

h    ni 

0     1 

0     • 

h-    m 

0      .  • 

1 

Aug.  1     I  25 

+8847 

Aug. 

655 

+87  II 

Aug. 

18     3 

-f86  37 

Aug. 

19  18 

+89    0 

Aug. 

19    8 

-8g  14  , 

1.7  ■  14.47 

29.6 

1.9 

s 
30.78 

If 
42.2 

1.4 

s 
22.31 

ft 
10.6 

1.4 

s 
42.22 

1-7 

1-4 

s 
45.65 

49.4 

2.7     15.51 

29.7 

2.9 

31.03 

41.9 

2.4 

22.05 

10.9 

2.4 

41.68 

2.0 

2.4 

45.04 

49-7 

3.7 

16.57 

29.9 

3-9     31.31 

41.6 

3-4 

21.77 

II. I 

3-4 

41.10 

2.4 

3.4     44.46 

50.0 

4-7 

17.64 

30.0 

4.9 

31.62 

41-3 

4.4 

21.46 

II. 4 

4.4 

40.43 

2.7 

4-4 

43.94 

50.2   [ 

• 

5.7  ,  18.71 

30.2 

5.9 

31-95 

41.0 

5-4 

21.13 

11.6 

5.4     39.68 

3.0 

5-4 

43.47 

50.5   ] 

6.7     19.73 

30.5 

6.9     32.32 

40.7 

6.4 

20.79 

11.9 

6.4     38.84 

3.4 

6.4 

43.07 

50.7 

1 

7.7 

20.71 

30.7 

7.9     32.70 

40.4 

7-4 

20.44 

12.1 

7-4     37-93 

3.7 

7.4 

42.68 

51-0   , 

8.7 

21.62 

30.9 

8.9     33.07 

40.2 

8.4 

20.08 

12.3 

8.4 

37.00 

4.0 

8.4 

42.29 

51-3 

9-7 

22.46 

31.2 

9.9  •  33.44 

40.0 

9-4 

19.72 

12.5 

9.4  ■  36.06 

4.2 

9.4 

41.85 

51.6 

10.7 

23.27 

31-4 

10.9  !  33.81 

39.8 

10.4 

19.38 

12.6 

10.4 

35-14 

4-5 

10.4 

41-35 

51.9 

11.7 

24.05 

31.6 

II-9  1  34-15 

39-6 

II. 4 

19.05 

12.8 

II. 4 

34.26 

4-7 

11.4 

40.73 

52.2 

12.7 

24.84 

51.8 

12.9 

34.48 

39-3 

12.4 

18.73 

13-0 

12.4 

33-43 

5.0 

12.4 

40.00 

52.5 

1 

13-7 

25.68 

32.0 

1 
13.9     34.80 

39-1 

13-4 

18.43 

13.1 

13.4 

32.64 

5-2 

13-4 

39.16 

1 

52.8   ' 

14.7  '  26.53 

32.2 

14.9     35.12 

38.9 

14.4 

18.12 

13.3 

14.4 

31.86 

5-5 

14.4     38.26 

53.1    1 

15.6    27.45 

32.4 

15-9     35-44 

38.6 

15.4 

17.81 

13-5 

15.4     31.08 

5-7 

15-4     37-32 

53.4 

,   16.6    28.40 

1            i 

32.7 

16.9     35.79 

38.4 

16.3 

17.48 

13.7 

16.4 

30.25 

6.0 

16.4 

36.37 

53.6 

1                       1 

17.6    29.39 

32.9 

17.9     36.16 

38.1 

17-3 

17-13 

13-9 

17.4 

29.37 

6.3 

17.4 

35.47 

1 

53.9 

18.6  1  30.37 

33-1 

18.9     36.56 

37-8 

18.3 

16.76 

14. 1 

18.4 

28.43 

6.6 

18.4 

34.61 

54-1 

19.6    31.32 

33-4 

19.9 

36.99 

37.6 

19.3 

16.37 

14.3 

19.4 

27.40 

6.9 

19.4 

33-80 

54-3 

20.6  ,  32.22 

1 

33-7 

20.9 

37-41 

37-3 

20.3 

15.98 

14-5 

20.4 

26.31 

7-2 

20.4 

33-04 

54.5 

1 

21.6  !  33.06 

34-0 

21.9 

37.86 

37-1 

21.3 

15.58 

14.7 

21.4 

25-19 

7-5 

21.4 

32.27 

1 

54-8   ■ 

22.6 

33.84 

34-3 

22.9 

38.31 

36.9 

22.3 

15.18 

14.8 

22.4 

24.04 

7^7 

22.4 

31-47 

55-0   , 

23.6 

34-55 

34-5 

23-9 

38.74 

36.7 

23.3 

14.79 

14.9 

23-4 

22.90 

7.9 

23-4 

30.62 

55-3 

24.6 

35-21 

34.8 

24.8 

39.16 

36.6 

24-3 

14.41 

15.0 

24-4 

21.81 

8.1 

24.4 

29.67 

55.6   1 

25.6 

35.87 

35-1 

1 
25-8     39-55 

36.4 

25.3 

14.04 

15-1 

25.4 

20.77 

8.3 

25-4 

28.62 

55-9 

26.6  '  36.54 

35-3 

26.8  j  39.94 

36.2 

26.3 

13.70 

15.2 

26.4   ;  19.79 

8.5 

26.4    27.45 

1 

56.1 

27.6    37.24 

35-6 

27.8 

40.31 

36.0 

27-3 

13-37 

15-3 

27.4      18.83 

8.7 

27-4 

26.20 

56.4 

28.6  1  37.98 

35.8 

28.8 

40.68 

35.8 

28.3 

13.02 

15-5 

28.4   .  17.88 

9.0 

28.4 

24.8S 

56.6 

29.6  .  38.76 

36.1 

29.8     41.07 

35-6 

29-3 

12.67 

15.6 

29.4  1  16.93 

9.2 

29-3 

23.54 

1 
56.8 

1   30.6     39-59 

36.3 

30.8     41.49 

35-4 

30.3 

12.31 

15.8 

30.4      15.93 

t       9.4 

30.3 

22.23 

57-0 

,   31.6    40.42 

36.6 

31.8 

41.92 

35-2 

31-3 

11.93 

15.9 

31.4      14.85 

9.7 

3i.3 

20.97 

57.2 

32.6    41.26 

1 

36.9 

32.8 

42.38 

35-0 

32.3 

II. 51 

16. 1 

32.4 ;  13.69 

lO.O 

32.3 

19.78 

57.3 
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Mean 
Solar 
Date. 

«Ur 

{Po 

Right 
Ascen- 
sion. 

sx  Min. 

/tiris). 

Declina- 
tion 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

(^  Ursae  Min. 

Mean 
Solar 
Date. 

/.  Ursae  Min. 

aOc 

Mean 

Solar    

Date.     „.  ^ 
Right 

Ascen- 
sion. 

:tantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

'  Declina- 
tion 
South. 

b    m 

0     f 

h    m 

0     • 

h    m 

0     • 

h    m 

0     t 

h    m 

0          • 

1 

Sept. 

I  25 

-J-88  47 

Sept. 

655 

+87  II 

Sept. 

18     2 

+8637 

Sept. 

19  17 

+89    0 

Sept.    19    7 

I-8914 

1.6 

s 
41.26 

m 
36.9 

1.8 

s 
42.38 

00 

35.0 

1.3 

s 
71.51 

16. 1 

1.4 

s 
73.69 

M 

lO.O 

s 
1.3     79.78 

\           57.3 

2.6 

42.07 

37.3 

2.8 

42.87 

34.8 

2.3 

71.08 

16.2 

2.4 

72.46 

10.2 

2.3     78.66 

57.5 

3.6 

42.82 

37.6 

3.8 

43-37 

34.6 

3.3 

70.64 

16.3 

3-4 

71.15 

10.4 

3.3    77-57 

57-7 

4.6 

43-51 

38.0 

4.8 

43-88 

34-4 

4.3 

70.20 

16.4 

4.4 

69.82 

10.6 

4.3    76.52 

57.9 

5.6 

44.12 

38.3 

5.8 

44-37 

34.3 

5-3 

69.76 

16.5 

5-3 

68.48 

10.8 

5-3    75-45 

58.1 

6.6 

44.68 

38.6 

6.8 

44.86 

34-2 

6.3 

69.33 

16.5 

6.3 

67.15 

II.O 

6.3    74.32 

!     58.3 

7.6 

45.20 

38.9 

7.8 

45.34 

34.0 

7.3 

68.91 

16.6 

7.3 

65.87 

II. 2 

7-3    73.08 

585 

8.6 

45.72 

39-3 

8.8 

45-79 

33-9 

8.3 

68.52 

16.6 

8.3 

64.62 

11.3 

8.3     71.75 

58.7 

t 

9.6  '  46.25 

39.6 

9.8 

46.23 

33.8 

9.3 

68. 1 3 

16.7 

9-3 

63.44 

II.5 

9.3     70.31 

58.9 

10.6  .  46.82 

39.9 

10.8 

46.67 

33.7 

10.3 

67.75 

16.7 

10.3 

62.28 

II.6 

10.3    68.83 

59.1 

•   1 1.6    47.42 

40.2 

11.8 

47. 1 1 

33-5 

".3 

67.38 

16.8 

11.3 

61.13 

11.8 

II.  3    67.29 

59.3 

12.6    48.07 

40.5 

12.8 

47.56 

33-4 

12.3 

66.98 

16.9 

12.3 

59.94 

12.0 

12.3    65.75 

.     59.4 

13.6    48.74 

40.8 

13.8 

48.03 

33.2 

13.3 

66.58 

17.0 

13.3 

58.73 

12.2 

1 

13.3    64.23 

59-5 

14.6  i  49.44 

41.1 

14.8 

48.52 

33-0 

M-3 

66.15 

17.0 

14.3 

57-46 

12.4 

14.3     62.78 

59-6 

15.6  '  50.11 

41.4 

15.8 

49.05- 

32.9 

15.3 

65.71 

17.I 

15-3 

56.14 

12.6 

15.3    61.37 

59-7 

16.6     50.73 

41.8 

16.8 

49.58 

32.7 

16.3 

65.25 

17.2 

16.3 

54.73 

12.8 

16.3     60.05 

59-8 

17.6     51.29 

42.2 

17.8 

50.11 

32.6 

17.3 

64.79 

17.2 

17.3     53.28 

12.9 

17.3     58.74 

59.9 

18.6     51.77 

42.6 

18.8 

50.66 

32.5 

18.3 

64.33 

17.2 

18.3     51.81 

13.1 

18.3     57-44 

60.0 

19.6     52.18 

43.0 

19.8 

51.18 

32.4 

19.3 

63.89 

17.2 

19.3 

50.36 

13.2 

19.3     56.09 

60.2 

20.6  !  52.55 

43.3 

20.8 

51.70 

3^-4 

20.3 

63-45 

17.2 

20.3 

48.94 

13.3 

20.3     54.67 

60.3 

21.5     5.^.88 

43.7 

21.8 

52.18 

32.3 

21.3 

63.04 

17.2 

21.3 

47.56 

13.4 

21-3     53.15 

60.5 

22.5     53.20 

44.0 

22.8 

52.66 

32.2 

22.2 

62.64 

17.2 

22.3 

46.26 

13.5 

22.3     51-541 

60.6 

,    23.5 

53.56 

44.3 

23.8 

53-" 

32.2 

25.2 

62.25 

17.I 

23.3 

45.00 

13.6 

23-3     49-^'^5 

60.7 

24-5 

53-94 

44.6 

24.8 

53.57 

32.1 

24.2 

61.87 

17.I 

24.3 

43.78 

13-7 

24.3     48.09 

60.8 

25.5 

54.36 

45.0 

25.8 

54.03 

32.0 

25.2 

61.49 

17.I 

25.3 

42.54 

13.8 

25.3    46.31 

60.9 

26.5 

54-84 

45.3 

26.8 

54.49 

31.9 

26.2 

61.10 

17.2 

26.3 

41.29 

13.9 

26.3     44-55 

61.0 

•27.5 

55.33 

45.6 

27.8 

54.99 

31.8 

27.2 

60.70 

17.2 

27-3 

39.98 

14.1 

27.3     42.85 

61.0 

.  28.5 

1 

55.82 

46.0 

28.8 

55.51 

31.7 

28.2 

60.27 

17.2 

28.3 

38.60 

14.2 

28.3     41.24 

61.0 

29-5 

56.30 

46.4 

29.8 

56.05 

31-6 

29.2 

59.82 

17.2 

29.3 

37.16 

14.3 

29.3     39-70 

61. 1 

.  30-5 

56.71 

46.7 

30.8 

56.62 

31-5 

30.2 

59.35 

17.2 

30.3 

35.64 

14.5 

30.3     38.24 

61. 1 

31-5 

57.06 

47.1 

31.7 

57-21 

31.5 

31.2 

58.89 

17.2 

31.3 

34.08 

14.6 

31.3     36.80 

61. 1 
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CIRCUMPOLAR   STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 
{PoiaHs). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

6  Ursae  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

0  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h  m 

0     t 

h    m 

0     » 

h  m 

0     « 

h  m 

0     t 

h    m 

0     1 

Oct. 

125 

-♦-8847 

Oct. 

655 

+87  II 

Oct. 

18    2 

+8637 

Oct. 

19  16 

+89    0 

Oct. 

19    6 

"8914 

x-5 

8 
57.06 

n 

47-1 

1-7 

s 
57-21 

M 
31.5 

1.2 

8 
58.89 

17.2 

1.3 

8 

94.08 

m 
14.6 

1.3 

8 
96.80 

61. 1 

2.5 

57-34 

47-5 

2-7 

57-77 

31-5 

2.2 

58.43 

17.I 

2.3 

92.50 

14.6 

2.3 

95.39 

61.2 

3.5 

57-55 

47-9 

3-7 

58.33 

31-5 

3-2 

57.97 

17.0 

3.3 

90.96 

14.7 

3.3 

93.96 

61.2 

4-5 

57.72 

48.3 

4-7 

58.86 

31-5 

4-2 

57.54 

16.9 

4-3 

89.44 

14.7 

4-3 

92.45 

61.3 

5.5 

57.86 

48.7 

5-7 

59-38 

31.5 

5-2 

57.12 

16.8 

5-3 

87.97 

14.8 

5.2 

90.86 

61.4 

6.5 

58.01 

49.1 

6.7 

59-88 

31-4 

6.2 

56.72 

16.7 

6.3 

86.58 

14.8 

6.2 

89.20 

61.4 

1     7.5 

58.17 

49.4 

7.7 

60.37 

31-4 

7-2 

56.34 

16.7 

7-3 

85.22 

14.8 

7.2 

87.47 

61.4 

8.5 

58.37 

49.8 

8.7 

60.84 

31.4 

8.2 

55-95 

16.6 

8.3 

83.89 

14.9 

8.2 

85.69 

61.5 

!  9.5 

58.62 

50.1 

9-7 

61.33 

31.4 

9.2 

55.55 

16.5 

9»3 

82.57 

14.9 

9.2 

83.90 

61.4 

10.5 

58.89 

50.5 

10.7 

61.84 

31-4 

10.2 

55.15 

16.5 

10.3. 

81.21 

15.0 

10.2 

82.15 

61.4 

11.5 

59-19 

50.8 

11.7 

62.35 

31-3 

II. 2 

54-74 

16.4 

".3 

79.81 

15.  I 

11.2 

80.47 

61.4 

12.5 

59-47 

51.2 

12.7 

62.89 

31-3 

12.2 

54.31 

16.4 

12.3 

78.34 

15.  I 

12.2 

78.87 

61.3 

13-5 

59-71 

51.6 

13.7 

63-45 

31.3 

13-2 

53.87 

16.3 

13.2 

76.82 

15.2 

13.2 

77.35 

61.3 

14.5 

59.90 

52.0 

14-7 

64.03 

31.3 

14.2 

53-42 

16.2 

14.2 

75.26 

15.3 

14.2 

75.88 

61.2 

15-5 

60.00 

52.4 

15-7 

64-59 

31.3 

15.2 

52.97 

16. 1 

15.2 

73.67 

15.3 

15.2 

74-45 

61.2 

16.5 

60.03 

52.8 

16.7 

65.14 

31-3 

16.2 

52-53 

16.0 

16.2 

72.09 

15.3 

16.2 

73.00 

61. 1 

17.5 

60.01 

53-2 

17-7 

65.68 

31.4 

17.2 

52.12 

15.8 

17.2 

70.55 

15.3 

17.2 

71.52 

61.I 

18.5 

59-94 

53-6 

18.7 

66.21 

31.5 

18.2 

51.72 

15-7 

18.2 

69.06 

15.3 

18.2 

69.96 

61. 1 

19-5 

59.86 

54.0 

19.7 

66.71 

31.5 

19.2 

51.35 

15-5 

19.2 

67.63 

15.2 

19.2 

68.33 

61.0 

20.5 

59.78 

54-3 

20.7 

67.17 

31.6 

20.2 

50.99 

15.4 

20.2 

66.28 

15-a 

20.2 

66.62 

61.0 

21.5 

59-73 

54-7 

21.7 

67.62 

31.6 

21.2 

50.64 

15.2 

21.2 

64.97 

I5.I 

21.2 

64.85 

6a9 

22.5 

59.72 

55.0 

22.7 

68.07 

31-7 

22.2 

50.30 

15. 1 

22.2 

63-69 

15.  I 

22.2 

63.06 

60.9 

23-5 

59-75 

55-4 

23-7 

68.54 

31-7 

23.2 

49.95 

15.0 

23.2 

62.40 

15.  I 

23.2 

61.29 

60.8 

24-5 

59.80 

55.7 

24.7 

69.03 

31-7 

24.2 

49.59 

14.8 

24.2 

61.08 

I5.X 

24.2 

59.58 

60.6 

:  25.5 

59.86 

56.1 

25.7 

69-54 

31.8 

25.2 

49.22 

14.7 

25.2 

59.71 

I5.I 

25.2 

57-97 

60.5 

26.5 

59-92 

56.5 

26.7 

7a  07 

31.8 

26.2 

48.81 

14.6 

26.2 

58.27 

I5.I 

26.2 

56.46 

60.3 

27.5 

59.91 

56.9 

27.7 

70.61 

31.8 

27.2 

48.40 

14.5 

27.2 

56.77 

I5.I 

27.2 

55.03 

60.2 

28.4 

1 

59-85 

57-3 

28.7 

71.18 

31.9 

28.1 

47-99 

14-3 

28.2 

55-23 

15.0 

28.2 

53.68 

6o.z 

29.4 

59-72 

57-7 

29-7 

7173 

32.0 

29.1 

47.58 

14.1 

29.2 

53-64 

15.0 

29.2 

52.37 

59-9 

30-4 

59-52 

58.1 

30.7 

72.27 

32.1 

30.1 

47.18 

13.9 

30.2 

52.10 

14.9 

30.2 

51.07 

59.8 

31.4 

59.28 

58.5 

31-7 

72.80 

32.3 

3I.I 

46-78 

X3-7 

31.2 

50.59 

14.8 

31.2 

49.74 

59-7 

32.4 

58.98 

58.9 

32.7 

73.30 

32.4 

32.1 

46.42 

13.5 

32.2 

49.13 

14-7 

32.2 

48-35 

59.6 

EPH  190 1 35 
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CIRCUMPOLAR  STARS. 

• 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Ursae  Min. 

{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

c)  Ursse  Min. 

Mean 
Solar 
Date. 

A  Ursae  Min. 

Mean 
Solar 
Date. 

0  Octantis. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 

Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

h    m 

0     ' 

h    m 

0     f 

h    m 

0     > 

h    ui 

0     • 

h    m 

0     » 

Nov. 

I  25 

+8847 

Nov. 

656 

+87  II 

Nov. 

18     2 

+8637 

Nov. 

19  16 

+89    0 

Nov. 

19    6 

-89  Z4 

1.4 

s 
58.98 

It 
58.9 

1.7 

s 
13.30 

32.4 

I.I 

s 
46.42 

n 
13.5 

1.2 

s 
49.13 

•> 
14.7 

1.2 

s 
48.35 

59.6 

2.4 

58.66 

59.2 

2.7 

13.77 

32.5 

2.1 

46.08 

13.2 

2.2 

47.75 

14.6 

2.2 

46.90 

59.5 

3.4 

58.39 

59-6 

3.7 

14.23 

32.7 

3.1 

45-75 

13.0 

3.2 

46.43 

14.5 

3.2 

45.37 

59.4 

4-4 

58.14 

59.9 

4.7 

14.68 

32.8 

4.1 

45.43 

12.8 

4.2 

45.16 

14.4 

4.2 

43,82 

59.2 

5-4 

57-93 

60.2 

5.7 

15.12 

32.9 

5.1 

45." 

12.6 

5.2 

43.90 

14.3 

5.2 

42.26 

59.1 

6.4 

57.76 

60.6 

6.6 

15.57 

33.0 

6.1 

44.79 

I2.t|. 

6.2 

42.63 

14.2 

6.2 

40.74 

58.9 

7-4 

57.60 

60.9 

7.6 

16.05 

33.x 

7.1 

44.46 

12.3 

7.2 

41.32 

14. 1 

7.2 

39.29 

58.7 

8.4 

57-44 

61.3 

8.6 

16.53 

33.2 

8.1 

44.11 

12. 1 

8.2 

39.99 

14. 1 

8.2 

37.95 

58.4 

9-4 

57-25 

6z.6 

9.6 

17.04 

33-3 

9.1 

43.76 

1 1.9 

9.2 

38.60 

14.0 

9.2 

36.69 

58.2 

10.4 

56.99 

62.0 

10.6 

17.54 

33.4 

10. 1 

43.39 

II.7 

10.2 

37.17 

13.9 

'  10.2 

35.53 

58.0 

1Z.4 

56.68 

62.4 

11.6 

18.04 

33-6 

ii.l 

43.03 

II.5 

II. 2 

35.70 

13.8 

ZI.2 

34.41 

57.8 

12.4 

56.29 

62.8 

12.6 

18.55 

33.7 

12.1 

42.68 

II. 2 

12.2 

3424 

13.7 

12.2 

33.33 

57.6 

13.4 

55.83 

63.1 

13.6 

19.03 

33.9 

13.1 

42.35 

10.9 

13.2 

32.83 

• 

13.5 

Z3.Z 

32.23 

57.4 

14.4 

55.33 

63.5 

14.6 

19.48 

34.1 

14. 1 

42.04 

10.6 

14.2 

31.47 

13.4 

14. 1 

31.09 

57.2 

15.4 

54.79 

63.8 

15.6 

19.91 

34-3 

15.1 

41.75 

10.4 

15.2 

30.19 

13.2 

15.1 

29.88 

57.0 

16.4 

54.26 

64.1 

16.6 

20.31 

34.5 

16. 1 

41.48 

lO.Z 

16.2 

28.98 

13.0 

z6.i 

28.62 

56.9 

17.4 

53.74 

64.4 

17.6 

20.70 

34.7 

17.1 

41.23 

9.8 

17.1 

27.85 

12.8 

17.Z 

27.30 

56.7 

18.4 

53.24 

64.7 

18.6 

21.07 

34-9 

18.1 

40.99 

9.6 

18. 1 

26.75 

12.6 

18.Z 

25.96 

56-4 

19.4 

52.81 

65.0 

19.6 

21.45 

35.1 

19.1 

40.75 

9.3 

19. 1 

25.68 

12.4 

19. 1 

24.63 

56.2 

20.4 

52.40 

65.3 

20.6 

21.84 

35.3 

20.1 

40.51 

9.1 

20.1 

24.59 

12.3 

20.1 

23.36 

55.9 

:  21.4 

52.02 

65.6 

21.6 

22.25 

35.4 

21.1 

40.25 

8.8 

21. 1 

23.47 

12.  Z 

2Z.1 

22.20 

55.6 

22.4 

51.63 

65.9 

22.6 

22.67 

35.6 

22.1 

39.98 

8.6 

22.1 

22.29 

Z2.0 

22.  Z 

2I.Z5 

55.4 

'  23.4 

5I.20 

66.3 

23.6 

23.11 

35.8 

23.1 

39.70 

8.4 

23.1 

21.05 

IZ.9 

23.1 

20.20 

55.1 

24.4 

50.71 

66.6 

24.6 

23.55 

35-9 

24.1 

39.41 

8.1 

24.1 

19.77 

ZI.7 

24.  Z 

19.36 

54.8 

i  254 

50.17 

67.0 

25.6 

24.01 

36.2 

25.1 

39.12 

7.8 

25.1 

18.47 

IZ.5 

25.  Z 

18.59 

54.5 

i  26.4 

49.54 

67.3 

26.6 

24.46 

36.4 

26.1 

38.84 

7.5 

26.  z 

17.19 

ZI.3 

26.  Z 

17.86 

54.2 

1  27.4 

48.87 

67.6 

27.6 

24.87 

36.7 

27.1 

38.57 

7.2 

27.1 

15.95 

zz.z 

27.  z 

17.12 

54.0 

28.4 

48.15 

67.9 

28.6 

25.27 

36.9 

28.1 

38.33 

6.8 

28.1 

14.76 

Z0.8 

28.  z 

16.34 

53.8 

29.4 

47.40 

68.2 

29.6 

25.63 

37.2 

29.1 

38.11 

6.5 

29.1 

13.64 

10.6 

29.  z 

15.51 

53.5 

30.4 

46.67 

68.5 

30.6 

25.97 

37.4 

30.1 

37.92 

6.2 

30.  z 

12.61 

Z0.3 

30.  z 

14-63 

53.3 

31.4 

45.96 

68.8 

31.6 

26.28 

37.7 

3I.I 

37.74 

5.9 

3I.I 

11.64 

10.  z 

3I.X 

13.72 

53.0 

1 
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CIRCUMPOLAR  STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 

f. 

1 

'  Mean 
Solar 
Date. 

a  Ursae  Min. 
{Polaris). 

Mean 
Solar 
Date. 

51  Cephei 
(Hev.). 

Mean 
Solar 
Date. 

^  Ursae  Min. 

Mean 

Sniar 

/  Ursae  Min. 

Mean 
Solar 
Date. 

(T  Octantis. 

RiRht 

Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
South. 

0      f 

h  m 

0           * 

h    m 

Q           » 

h    m 

0     t 

h    m 

0      » 

h    m 

Dec. 

I  25 

+88  48 

Dec. 

656 

+87    II 

Dec. 

18     2 

+8636 

Dec. 

19  15 

+89    0 

i-^ec. 

19    6 

-89  14 

1.4 

s 
45.96 

»» 
8.8 

1.6 

s 
26.28 

37.7 

I.I 

s 
37-74 

65.9 

I.I 

s 
71.64 

10. 1 

I.I 

s 
13.72 

53.0 

2.4  1  45-31 

9.0 

2.6 

26.59 

37.9 

2.1 

37-56 

65.6 

2.1 

70.71 

9.9 

2.1 

12.80 

52.7 

3.3  1  44.68 

9.3 

3.6  1  20.91 

38.1 

3-1 

37.39 

65.3 

3.1 

69.79 

9-6 

3.1 

"•93 

52.4 

4-3     44.08 

9.5 

4.6    27.24 

38.3 

4.0 

37.21 

65.0 

4.1 

68.87 

9.4 

4.1 

IX.12 

52.1 

5.3 

43.50 

9.8 

5.6    27.57 

38.6 

5.0 

37.02 

64.7 

5-1 

67.90 

9.2 

5.1 

10.41 

51.8 

6.3 

42.91 

10.  z 

6.6     27.92 

38.8 

6.0 

36.82 

64.4 

6.1 

66.90 

9.0 

6.1 

9.81 

51.4 

7-3 

42.28 

10.3 

7.6     28.29 

39.0 

7.0 

36.61 

64.1 

7.1 

65.86 

8.8 

7-1 

9-32 

5I.I 

8.3 

41.58 

10.6 

8.6    28.66 

39.3 

8.0 

36.40 

63.8 

8.1 

64.79 

8.6 

8.1 

8.90 

50.8 

9.3 

40.82 

10.9 

^  1 
9.6    29.01 

39-5 

9.0 

36.20 

63.5 

9-1 

63.73 

8.4 

9.1 

8.53 

50.5 

10.3  1  39.97 

II. 2 

10.6    29.35 

39.8 

Z0.0 

36.02 

63.2 

10.  z 

62.71 

8.1 

laz 

8.18 

50.2 

11.3 

39.07 

11.5 

1 1.6     29.65 

40.1 

ZI.O 

35.85 

62.8 

ii.i 

61.74 

7.8 

ii.i 

7.80 

49.9 

12.3 

38.13 

ir.7 

12.5 

29.92 

40.5 

12.0 

35-71 

62.4 

12.  z 

60.86 

7-5 

Z2.I 

7.36 

49.6 

13.3 

37.19 

1 1.9 

13.5 

30.17 

40.8 

13.0 

35.61 

62.1 

13.1    60.06 

7.2 

13.1 

6.88 

1 

49-3 

14-3 

36.26 

12. 1 

14.5  1  30.39 

41.1 

14.0 

35.52 

61.7 

14- 1  '  59.35 

6.9 

14. 1 

6.33 

49.0 

15.3 

35.37 

12.3 

15.5     30.59 

41.4 

15.0 

35.45 

61.4 

1 5. 1  1  58.68 

6.6 

15.1 

5.78 

48.7 

16.3 

34.53 

12.4 

16.5     30.80 

41.6 

16.0 

35.39 

61.0 

16. 1    58.06 

6.3 

16. 1 

5.23 

48.4 

17.3 

33.72 

12.6 

17.5     31.00 

41.9 

17.0 

35.32 

60.7 

17. 1 ,  57.44 

6.0 

•17.0 

4.73 

48.0 

18.3 

32.96 

12.8 

18.5     31.21 

42.2 

18.0 

35.24 

6a4 

18. 1    56.82 

5.8 

18.0 

4.32 

47.7 

19-3 

32.19 

13.0 

19.5     31.45 

42.4 

19.0 

35.15 

6az 

19. 1    56.14 

5.5 

19.0 

4.03 

47.3 

2a  3 

31.42 

13.2 

20.5     31.69 

42.7 

20.0 

35.04 

59.8 

20.1    55.42 

5.3 

20.0 

3.86 

46.9 

21.3 

30.60 

13.4 

21.5     31.93 

42-9 

21.0 

34-93 

59.5 

21. 1      54.67 

5.0 

21.0 

3.81 

46.6 

22.3 

29.73 

13.6 

22.5 

32.19 

43.2 

22.0 

34-83 

59.2 

22.1      53.89 

4-7 

22.0 

3.84 

46.2 

23.3 

28.79 

13-8 

23.5     32.44 

43.6 

22.9 

34-73 

58.8 

23.0      53." 

4.4 

23.0 

3.93 

45.9 

24.3 

27.78 

14.0 

24.5     32.66 

43-9 

23.9 

34.64 

58.4 

24.0      52.37 

4.1 

24.0 

4.02 

45.6 

1 

■  25.3 

26.74 

14.2 

25.5     32.87 

44.3 

24.9 

34.57 

58.0 

25.0      51.70 

3.8 

25.0 

4.11 

45-3 

26.3  ,  25.67 

14.4 

26.5     33.04 

44.6 

25.9 

34-53 

57.7 

26.0      51.09 

3.4 

26.0 

4.14 

45.0 

27.3    24.61 

14.5 

27.5     33.18 

44.9 

26.9 

34.50 

57.3 

27.0      50.57 

3-1 

27.0 

4.14 

44-7 

28.3 

23.59 

14.7 

28.5     33.31 

45.3 

27.9 

34-50 

56-9 

28.0      50.14 

2.7 

28.0 

4.10 

44.4 

29-3 

22.59 

14.8 

29- 5  '  33-42 

45.6 

28.9 

34.52 

56.6 

29.0      49.76 

2.4 

29.0 

4.04 

44.1 

30.3 

21.64 

14.9 

30.5  '  33.51 

45.9 

29.9 

34-54 

56.2 

30.0      49.41 

2.1 

30.0 

4.00 

43.7 

31.3 

20.75 

15.0 

31.5  '  33.61 

46.2 

30.9 

34.55 

55.9 

31.0 

49.07 

1.8 

31.0 

4.03 

43.4 

32.3 

19.88 

1 

15.1 

32.5     33.72 

! 

46.5 

31.9 

34.56 

55.6 

32.0      48.70 

1.5 

32.0 

4.15 

43.0 
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43  Ceph 

ei  (H.). 

ft  Hydri. 

47  Cepk 

ei  (H.). 

6  Mensae. 

Groombridge  944. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 
North. 

AscensioiL 

tion 
Stmik. 

Ascension. 

tion 
North. 

Ascension. 

tion 
South. 

AscensioiL 

tion 
North. 

h     m 

0      t 

h     m 

0      » 

h     m 

0      # 

h     m 

0      ' 

h     m 

0       f 

055 

+8544 

«  33 

-7931 

mm 

2  53 

-f-79   2 

424 

-8026 

mm 

5  31 

+85    8 

Tan.     1.4 

a 

50.8 

s 

42-26 ,  _ 

65-5  ^  „ 

s 
24-47     0- 

If 

33.4    „ 

s 
32-25  ,  _ 

40-9  „ 

s 

25.93    „ 

55-9  ,  , 

• 

0        ^^5 

0.4 

x.x6 

^£.      0-9 

^    a8a 

X.8 

x.oo 

a.4 

0.48 

3.x 

"•3 

3^-44  «: 

5^-2    I 

41.10 

66-4^, 

23.65 

35.2 

31-25    ^ 

43.3 

25.45 

59.0 

21.3 

35-58  :-^ 

o.a 
51.0 

39.88  ^"^ 

^•7   • 

0.95 
22.70 

36.4     . 

x.x6 
30.09 

1.9 
45.2 

24.48  "•'' 

61.9 

31.3 

32.82  ^-^ 

I.O 

50.0 

38.64  "^ 

66-4  ^„ 

21.68 

a6 
37-0 

28.80  '-^ 

46-6 !;! 

23.05  '•" 

64.4 

Feb.  10.2 

^  a.  56 
3°-26     ^ 

48.5 

x.23 
37-41       a 

_       0.9 
65.5 

-    1.07 
20.61 

0.0 
37-0    ^ 

X.40 
27.40 

a8 
47-4     , 

x.8a 
21.23 

2.2 

66.6 

2.26 

a.o 

x.x8 

1.5 

1.07 

0.6 

1.45 

0.3 

a.x3 

Z.6 

1 

20.2 

28.00 

46.5  „ 

36.23 

64.0 

19.54 

36.4 

25-95 

47-7     , 

19.10 

68.2 

Mar.   1.2 

1.86 
26.14 

a.  5 

44-0     _ 

1. 12 
35.11 

62.1 

18.52 

1.2 
35-2 

«  1.47 
24-48 

-     0.3 
47-4     „ 

-       a.36 
16.74     \ 

^        x.o 

69.2 

X.40 

a.8 

I. 01 

2.4 

0.93 

J-7 

1.45 

_  _  0.8 

Z  a.48 

0-5  ' 

X1.2 

24-74      «a 

41.2 

34-10  ««^ 

59.7  „ 

17.59 

33.5 

23.03 

46.6 

14.26 

69.7 

21.1 

n^  0.88 
23.86 

38.1  '•' 

0.89 
33.21 

56.8     -^ 

16.80  °-^ 

2.Z 

31-4 

_    1.40 
21.63 

Z.4 
45-2     I 

-  a.  50 
11.76 

69.5 

31.1 

0.33 

23-53     _ 

3.1 
35-0  ,  ^ 

32.48  ^" 

53.7  'C 

16.17°-'^ 

28.9  "^ 

Z.30 
20.33      p 

x.8 
43-4^^ 

2.41 
9.35 

68.8-7 

0.23 

3.  a 

0.57 

3.4 

0.44 

2.7 

x.x8 

a.2 

2.23 

X.3 

Apr.  10. 1 

23.76 

31.8 

31-91 

50-3,, 

15-73 

26.2 

19.15 

4^-2  ^  . 

7.12 

67.5      0 

20.1 

0.77 
24-53      0 

28.8  ^° 

0.39 
31.52 

/r       3.6 
46.7      ^ 

0.23 
15-50 

a.9 
23.3 

0         1-03 
18.12 

38.5  "^ 

-  X.96 
5.16     ^ 

65.7 

0    '-^ 

/r        ^7 

0.20 

3.7 

0.0X 

2.9 

^  0.86 

£  ^9 

X.63 

^         2.2 

30.0" 

25.81 

26.1 

31.32^ 

43-0     - 

15.49 

20.4     „ 

17.26 

35-6 

3.53 

63.5 

May  10.0 

X.74 

2.4 

0.00 

3.6 

0.21 

Z  a.8 

^  ^    0.66 

3.  a 

1.22 

^         a.5 

27-55 

23-7 

31.32 

39.4 

15.70 

17.6 

16.60 

32.4 

2.31     0 

61.0     ^ 

_    2.14 

2.0 

0.20 

^  3.7 

-       0.4X 

2.7 

^        0.45 

3.4 

0.80 

0      a.8 

20.0 

29.69 

21.7 

31.52 

35-7 

i6.ii 

14.9 

16.15 

29.0 

1.51 

58.2 

a.  46 

1.5 

0.39 

3.4 

0.62 

a.4 

0.23 

3.4 

«>.33 

a.9 

29.9 

32-15    _ 

20.2 

31.91          ^ 

32.3 

16.73 

12.5 

15.92 

25.6 

1. 18 

55-3 

June   8.9 

0    a- 70 
34-85  ^  ' 

x.o 
19.2 

32.48  °-f 

3.3 
29.0 

X7.5«  "" 

2.1 
10.4 

0.0X 
15.91 

22.1  "■' 

i.3t  °-'^ 

3.0 
52.3 

18.9 

2.87 
37-72 

X8.8  °-^ 

0.74 
33.22 

26.1 

'8-'»7  "^^ 

8.7  '•' 

a22 
16.13 

.8.7  ^-^ 

1.89  °-'' 

3.0 
49-3     0 

28.9 

40.68  ^^ 

0         ^^ 
18.9        ^ 

0.90 
34.12          ^ 

23.6 

X.06 
19-53 

1.2 

7-5     0 

x6.56'^« 

3- a 
15.5 

X.O3 
2.92 

Z       2.8 

46.5     , 

July    8.8 

-    a.96 
43-64 

19.6 

1.02 
35.14 

2.X 

21-5     ^ 

1. 17 
20.70 

'      0.8 
6.7 

0.65 
17.21         „ 

3.0 
12.5 

1.43 
4.35         I 

2.6 
43-9 

a.go 

1.2 

X.IX 

1.6 

i.a4 

0.3 

0.82 

2.7 

i.Bx 

a.4 

18.8 

46-54     ^ 

20.8 

36.25 

19.9 

21.94 

6.4 

18.03 

9.8 

6.16 

41-5 

f^    #^ 

2.76 

1.7 

x.x8 

0      ^-o 

1.27 

^  ^  o.5» 

0.99 

a.  3 

0        a.x4 

2.x 

28.8 

49-30 

22.5 

37-43  ,  _ 

18.9 

23.21 

6.6 

19.02 

7-5     « 

8.30 

39-4 

Aug.    7.8 

5-«7  "= 

2.2 
24-7  ^  . 

38-63     _ 

18.5  "* 

i.a9 
24.50 

0.7 
7.3 

X.I3 
20.15 

x.8 
5-7 

2.42 
10.72 

1.7 
37.7 

17.7 

54-8  r 

a.6 
27-3  „  „ 

39-83  ,    . 

«  ^  0.1 
18.6 

1.27 
25.77 

I.I 
8-4     ^ 

0  i-*3 
21.38 

Z.2 

4.5 

2.65 
13.37     0 

^      x-4 
36.3 

-       a.03 

a>9 

x.xo 

0.8 

1.23 

1.6 

^     z.a9 

0  0-7 

_        2.83 

0.0 

27.7 

56-21 

30-2  ,  ^ 

4°-99  ,  _ 

19.4 

27.00 

10.0 

22.67 

3.8 

16.20 

35-4 

X.68 

3.3 

X.07 

X.3 

z.x6 

2.0 

X.31 

0.1 

a.95 

.         °** 

Sept.  6.7 

57-89  ,  „ 

33-5  ,  . 

42-°6  ^  ^^ 

20-7  «  „ 

28.16 

I2.0 

23.98 

3-7     ^ 

19.15 

35-0 

^    ^ 

X.3X 

3*5 

0.95 

2.0 

Z.08 

a«4 

z.a9 

0.6 

Z.  3.0X 

0,0 

16.6 

59- 20  ^  „, 

37-°  ,  . 

43-0'  ^o„ 

22-7  „  , 

29.24 

14.4 

25.27 

4-3 

22.16 

35-0 

_         0.91 

3.7 

0    °-°° 

2.3 

0.97 

2.7 

^        i.a3 

z.2 

«  3.0a 

0.4 

26.6 

60.11 

40.7 

43.81 

25.0      . 

30.21   "*; 

17.I 

26.50 

5-5     0 

25.18     ^ 

35.4 

Oct.    6.6 

0.48 
60.59    ^^ 

44.4  ^• 

0.62 
44-43 

«  a.8 
27.8 

0.84 
31.05 

a.9 
20.0 

,     X.12 
27.62 

z.8 
7-3 

28.14 

<      0-9 
36.3 

16.6 

60.64 

48-2  • 

0    0.41 
44-84  „  _ 

3.x 
30-9,, 

0.70 
31.75 

3.  a 
23.2 

28.59  ^-^ 

2.2 
9.5 

a.85 
30.99     ,, 

37.6     I  . 

0.40 

3-7 

0.20 

3.a 

0.55 

3.4 

0.79 

2.7 

2.66 

1.8 

1 

26.5 

^•24  ^  0. 

51.9 

45-04  ^  _ 

34-1  ,, 

32.30 

26.6 

29.38 

12.2 

33.65 

39.4 

Nov.   5.5 

0.0s 

59-39  ,  ^ 

55"»  t 

0.02 

45-02 

3.3 
37-4  ,  , 

£  0.37 
32.67   ^; 

30.0  ^-^ 

0.57 
29.95 

X5.3^-' 

^        a.4a 

36.07 

I  a-« 
41.6 

15-5 

^        ^*aQ 
58-10^/^ 

58.7  ^' 

0.25 
44-77^   . 

3.3 
40-7,  „ 

32.85 

33.4  ^-^ 

0.34 
30.29 

18.6  "•' 

38.18^-" 

a.5 
44-1     „ 

25.5 

^        1.70 
56-40  ^  ^ 

61.6  *•" 

0.46 
44-31     -. 

3.0 
43-7  \  , 

32.85 

36.7  '" 

0.08 
30.37       ^ 

22.0  ^« 

x.74 
39.92 

2,8 

46.9 

Dec.    5.4 

2.07 
54-33  ^  „ 

^^\\ 

,    a66 
43-65  ^  . 

e.       *-7 
46-4,, 

^    0.20 
32.65 

39.8  "' 

o.x6 
30.21 

25.3^-' 

1.3a 

41-24 

3.x 

50.0 

2.40 

2.0 

0.83 

2.3 

0.39 

a.9 

a  4a 

3.a 

a86 

3.a 

15.3 

5^-93  ,  .. 

66.1 

42-82  ^  - 

48.7      „ 

32.26 

42.7 

29-79     ^ 

28.5 

42.10 

53.2 

25.3 
350 

46.46 

68.3 

0    0.98 

4''^4  ,  ^ 
X.09 

40.75 

Z.8 
51.8 

^    0.57 
31.69 

0.74 
30.95 

a.5 
45.2 

2.Z 

47.3 

a65 
28.26  "^^ 

3-0 
34-2 

0.35 
42.30 

59.7 
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C  Mensae. 

25  Camelop.  (H.) 

z  Draconis  (H.). 

C  Chamaeleontis. 

^  Chamseleontis. 

Mean 

Solar 

Date. 

RiKht 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Ascension. 

tion 
South. 

Q            * 

Ascension. 

tion 
North. 

Ascension. 

tion 
North. 

0      f 

Ascension. 

tion 
South. 

Ascension. 

tion 
South. 

h     m 

h     m 

0      f 

h     in 

h     m 

0      t 

h     m 

0      t 

647 

-^8042 

7  10 

+8235 

9  23 

+8144 

936 

—8030 

1044 

-80     I 

Jan.    1.6 

8 
71.85         . 

H 
54.7 

s 
64.45 

39.1 

s 

30.68 

44.6 

s 
52.67 

28.1 

8 
60.53 

48.0 

II.6 

71-57 

58.,  ^' 

64.90 

3.0 
42.Z 

0    1. 19 

31.87 

46.7 

a  73 
53-40^   ^ 

3'-4  '1 

/r          -r    I.P3 

^^•56  ^«: 

a.7 
50.7 

a  54 

^     ^  3*4 

_          an 

3.x 

0    0-94 

2.5 

a  52 

3.6 

^         a86 

3.2 

21-5 

71-03  ^ 

61.6 

65.01 

45.2 

32.81  n 

49.2 

53.92 

35.0        „ 

62.42 

53.9 

31-5 

70.26  °-^ 

^4-«  L' 

64.78  '^'" 

48.2  l^ 

0.66 
33-47 

2.9 
52.1 

0.27 
54-19 

38.8'- 

63.08 

3.5 

57.4 

Feb.  10.5 

69.28  ""'^ 

67.6  ^' 

64.2X  *" 

5-' 

33.82  °-« 

3.0 
55.1 

ao4 
54-23 

42.6  '• 

63.54 

6I.Z  ^'' 

1. 17 

1.4 

a  88 

2.6 

ac4 

3.1 

0.19 

3.8 

aas 

3.9 

20.5 

68.11 

70.0 

63.33 

53-7  ^  ^ 

33-86 

58.2 

54-04 

46.4 

63.79 

65.0 

Mar.   1.4 

66.80  '-^^ 

3.0 
72.0 

-          1.X4 
62.19 

2.2 
55.9 

a  27 
33.59 

Z.        3.X 
6Z.3 

^    0.4a 
53.62     ^ 

Sai  '•' 

63.83  °'°* 

68.8  ^ 

11.4 

65-38      ' 

1-5 
73-5 

60.84 "" 

57.6  '■' 

0.55 
33.04     „ 

64.2  *» 

a62 
53.00 

53.6  '•' 

63.66°-' 

72.6  ^« 

21.4 

1.48 
63.90 

x.o 

74.5  ^ , 

1.50 
59-34      a 

58-8  " 

a8o 
32.24 

66.8 '« 

0.80 
52.20 

56.8  '•" 

63.30 

76.3  "-' 

31-3 

62.38  '-'' 

0.5 
75-0 

-  1.58 
57.76    ^ 

a6 
59-4^ 

1.03 
3I.2Z 

-           2.2 
69.0 

0.9s 

5^-25   ;: 

2.9 

59-7. 

62.76  "-^ 

79.8  ^-^ 

1.51 

O.X 

X.60 

ai 

1. 18 

X.8 

X.08 

2.4 

a69 

S.I 

Apr.  10.3 

60.87 

• 

74.9   , 

56.16 

59-5  „  . 

30.03 

70.8 

5°-^7,   ^ 

62.  z 

62.07     « 

82.9  . 

20.3 

X.47 
59-40 

°*5 
74-4 

54.61  '•" 

as 
59.0 

0       ^.30 

28.73    - 

1.2 
72.0 

48.98  ";^ 

c           2.0 

64.  Z 

-          0.83 
6Z.24 

85.7 '" 

30.3 

58.0,  '•» 

I.I 
73-3     , 

53-8  ^-^ 

X.l 

57-9     - 

X.36 

27.37 

0.7 
72.7 

1.25 

47.73 

65.6  "5 

60.29 

88. 1  *•♦ 

May  I0.2 

i.aS 
56.73 

1.6 
71.7 

1.28 
51.90 

.     1.6 
56.3 

26.00  "^7 

a2 
72.9     . 

46.44 

66.6  "° 

Z.Q4 

59.25 

i.g 
90.0 

20.2 

1. 14 
55.59 

69.8'-' 

5°-83  ^  « 

2.0 
54-3  ^  , 

24.67  '"\ 

0.5 
72-4  ,  ^ 

1.31 
45-13  ,   - 

67.Z  / 

58.14 

1.4 
91-4     \ 

0.97 

a-4 

a  83 

2.3 

X.25 

I.O 

1.28 

az 

X.I5 

a8 

30.2 

54-62 

67.4 

50.00 

52.0 

23-42 

71-4 

43.85    _ 

67.0 

56.99    ^ 

92.2 

June  9.2 

53.83  °-l 

^4-7  ^  ^ 

a  56 
49.44^    n 

2.7 
49.3  „„ 

X.X2 
22.30 

X.4 
70.0 

^    1.23 
42.62 

66.4 

55.83  '*•• 

0.3 
92.5 

19. 1 

0.58 
53-25      . 

61.8  ^^ 

'    aaS 
49.  zo 

_     2.8 
46.5 

age 
21.34      « 

2.0 
68.0 

X.X5 
41.47     _ 

^        1.2 
65:2 

54.68 "' 

aa 
92.3     0 

29.  z 

0    0-36 
52.89 

58.6  ;•: 

-  0.00 
49-16  ^_ 

3.0 
43.5 

0.78 
20.56 

^        2.3 
65.7 

X.05 
40.42 
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63.5 

X.xx 

53.57 

aS 
91.5 

July    9.1 

^  0.13 
52.76 

55-3^-^ 

a29 
49.45     , 

3.0 
40.5 

0  0.58 
19.98     ''_ 

£        ^7 
63.0 
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39.52     ^ 

-           2.1 
6Z.4 

X.03 

52.54 

Z.3 
90.2 

m             * 

0.10 

3.2 

0.57 

3.0 

a  36 

3.0 

0.74 

2.5 

0.93 

1.8 

19.0 

52.86 

52.1 

50.02 

37-5 

Z9.62 

60.0 

38.78 

58.9      „ 

5z.6z 

88.4 

29.0 

0.33 
53-19      « 

48.9  '" 

50.85    ! 

34-6     - 

ai3 
19.49 

56.8  '•' 

38.23°-" 

56.  Z 

5o.8«  °-^ 

86.2  "' 

Aug.   8.0 

0.56 
53-75    !I 

-     3.0 
45-9  ^  , 

i.o8 
5^-93  ,  , 

0  ^8 
3Z.8 

0  0.09 
19.58 

53.5  '•' 

37.88  °-^; 

3.0 

53-1 

50.  z8 

83.6  *•' 

^ 

0.76 

2.7 

1.30 

2.5 

a  32 

3' 4 

ai3 

3.1 

a46 

0         2.9 

18.0 

54-51    ^ 

43-2 

53.23 

29.3 

Z9.90 

50.Z 

37.75 

5ao 

49.72 

80.7 

age 

2.3 

1.50 

2.3 

0.55 

/:  0  3.3 

04:°." 

ir  0  3.2 

a  as 

<L    3.1 

27.9 

55.47 

40.9 

54.73     ^ 

27.0 

20.45       \ 

46.8 

37-86 

46.8 

49.47 

77.6 

x.xx 

x.g 

X.66 

x.g 

a  76 

3.3 

0.33 

3.1 

a  03 

3.2 

Sept.  6.9 

56.58 

39.0 

.56.39     „ 

25.1     , 

2Z.2I 

43.5 , , 

38-i9„.. 

43-7  ,  ^ 

49.44 

74.4, 

16.9 

57.82     ^ 

1.3 
37-7    « 

58.20 

1.6 
23.5 

ag6 
22.  Z7 

3.2 

40.3. 

3«-75" 

4-C 

^    aig 
49.63 

3.x 
71.3 

1.32 

a8 

i.gi 

I.I 

1. 15 

2.g 

a  78 

0     ^^ 

0.41 

^0      3-0 

26.9 

59.14 

36.9 

60.ZZ 

22.4 

23.32 

37.4     . 

39.53 

38.2 

50.04 

68.3  "^ 

Oct.    6.8 

60.51  '"\ 

36.8  °-\ 

1.98 
62.09 

I  0.8 
21.6 

^    1.32 
24.64      0 

2.6 

34.8 

0.97 
40.50 

-       2.1 

36.  z 

50.68  """^ 

65.6^7 

16.8 

61.87  "^' 

0.6 
37.4 

3.02 
64.  zz 

0-2 

21-3 

I       ^.48 
26.  z  2 

2.4 
32-4 ,  „ 

^    1.13 
41-63     ^ 

X.7 
34-4  ,  , 

a84 
51.52,    , 

^       2.3 
63-3 

1.3X 

X.2 

2.01 

as 

1.59 

1.9 

1.26 

z.x 

x.oa 

I.g 

26.8 

63.18 
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66.  Z2 

21.5 

27.7Z 

30.5 

42.89 

33.3 
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61.4 

0  ».*o 

Z.8 

-0     0  ^-9^ 

0.7 

i.6g 

1.4 

1*35 

0.4 

1. 16 

^        ^.3 

Nov.    5-7 

64.38 

40-4^ 

68.08 

22.2 

29.40 

29.x 

44-24       ' 

32.9  ^  „ 

53-70 

60.x 

1.06 

a.3 

1.86 

x.x 

X.75 

0     0.9 

>.     r.38 

a2 

x.27 

0.7 

15-7 

65.44  ^  -^ 

42-7  ^  „ 

69.94      ^ 

23.3 

3^-^5     'l 

28.2 

45.62 

33-1     « 

54.97     , 

59.4 

25.7 

2.8 

45-5,  „ 

^     X.71 
71-65      ' 

1-7 
25.0 

X.76 
32.91 

27.8 

£         X.37 
46.99 

ag 
34-0,. 

56.30  ;-^^ 

ao 
59-4  ^« 

Dec.    5-7 

66.96 

48-7  "' 

-  1.51 
73.16     =* 

2.0 
27.0 

34.64     ,^ 

28.0 

48.29  "'" 

35-5  .  . 

57.64  7 

ao 
60.0 

0.41 

3.4 

1.28 

2.4 

1.66 

0.7 

1.20 

8.2 

X.31 

X.3 

15.6 

67.37 

52.1, 

74.44 

29.4     „ 

36.30 

28.7 

49.49 

37-7  .  . 

58.95 

6Z.3 

25.6 

67.51 

59.2 

0.99 
75.43     « 

2.8 
32.2 

0    1.52 
37.82 

1.3 
30.0 

X.04 
50.53     a^ 

2.6 
40.3 

_     1.24 
60.19 

63.2  "^ 

35-6 

o.ia 
67.39 

^        a68 
76.  ZZ 

3.0 
35.2 

c  ».34 
39.16 

1.9 
31.9 

a  86 
51.39 

3.1 
43.4 

i.ii 
61.30 

65.6  ^' 
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COWSTASTTS  OF  PAJOS  C09FBSKSCZ.; 

APFAREirr  PLACES  FOR  THE  UPPER  TRAXSTT  AT  W 

ASHTNGTOX. 
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Ri«k( 

iMcKtta- 

Ri^         Declisa- 

Rjcbt 

Declsa»- 

Ki«lu 
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tiott 

Ak^immml        tion 

AacesMoiL 

tica 

Aacensioii. 

doa 

Ascesaiaa. 

tsoo 

h     M 

«      • 

« 

h     B 

e         ' 
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• 
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35-3 

a 
18.30 

46.2 
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37-5 
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35-9,. 

0w86              3.1 
50-43^-  t  35-1 

94-*   '•^ 

X.9 
39-4 

26.58     ^ 

48.2-' 

32.95     ^ 

x.a 
22.1 

o^SJ 

3.8 

0.69            3.4 

4.8 

«.4 

t.64 

1-9 

«.3a 

&6 

20«6 

77-»7^_ 

39-7,^ 

1 

51.12           38.5 

98.9           ^ 

41.8 

28.22 

5ai 

35-27 

24.7 

Mar,   i'6 

43-<i!'! 

^    «t53               3»6 
51.65^       42.1*^ 

3-6 
102.5 

44.6 

1-35 
29.57 

5-«    ' 

S.03 
37-30 

3-0 
27-7 

ouf6 

v> 

«t35           *,  3*7 

2-4 

^  S-o 

1.00 

X.8 

0      a  >-® 

3-3 

ji-5 

77,20 

<7-4  .  , 

52.00             45-8^' 

104.9 

47.6*^ 

30^57    ^ 

55-4 

38-98 

31-0 

31«5 

7^-73  ^  !l 

1  5..*  *' 

0.X9           .  3.8 
5x19            49.6*^ 

I.O 

105.9 

50.8^* 

32.19 

58.5^' 

1.3a 

40^30 

34.5^' 

31-5 

0.79 
75-94.1^ 

M-'tt 

0.01              3.7 
52.20            53.3     ' 

105.6 

3-a 

54-0 

oua4 
3<-43 

61.7  ^' 

41.24      ** 

38.2^^ 

f.05 

3*3 

0.14              3.6 

1.6 

3-x 

a  15 

3-1 

0.55 

3-7 

Apr.  io«5 

74-89  .  „ 

1  58-1     ^ 

5*'^«, 

56.9. 

104.0 

'  57-1^^ 

31.28 

64.8 

4X-79 

41-9      . 

20,4 

«  l*3> 
73-58     ^ 

r          3*0 

OU31 
5''75  ^ 

60.3'-* 

a.9 
ZOI.I 

60.0  ••• 

-  0.5a 
30.76     "^ 

07.9     , 

owis 
41-94 

3-6 
45.5     ^ 

30.4 

l«53 

^3-7., 

0.45 
5'- 30^!; 

«3-4::: 

97.2  »•' 

62.5^' 

'^'    a85 
29.91 

a.8 
7**-7.. 

o.a4 
4'-70  ^  ^ 

49.1  ^-^ 

May  10.4 

i#70 
7«''35  .  Z 

65.9 

o»f8 
*''7«  « ll 

66.2 '» 

9«-3t« 

64-7    ^ 

-        1. 16 
28.75 

3>5 
.  73.2 

_.  a64 
41.06 

52-5^* 

20.4 

67.6   • 

0.OQ 

68.6  ••* 

86.7  »•« 

66.3 

1.43 
27-33    ^ 

a.1 
1  75.3 

^  1.00 
4ao6 

55.6^; 

1.94 

I.I 

0.80 

S.0 

6.  a 

I.X 

1-61 

'•7 

1.34 

&8 

30-3 
luoe  9*3 

66.57 

1 

4^^5_g^'  70.6 

a      ,  O»o7                   X«4 

48*36         1  72«o 

80.5 

6.5 
74-0  ^ 

68.0 

25.72 

'•77 
23-95     ^ 

77-0  ,  „ 

78.0 

38.72 
^^'     1.66 
37-06 

5^-^  a.4  ' 
60.8     * 

19.3 

6J.58 

69-4^, 

^^-^^  I!! 

a9 

72.9 

07.3   ^ 

68.0 

1.86 
22.09 

«     ^    0.6 

;  78.6 

1*93 
35-13 

i  02.7 

29*2 

6a64   •« 

68.9       ' 

46-45  '"^ 

0.4 
73-3 

60.6  "•' 

-       a6 
67.4 

0  1.91 
20.18 

0.0 
78.6  "^^ 

32.98 

64.2 

luly    9*2 

»«-»°    « 

67.8  ;•; 

«"»8.^ 

0.2 

73-1     . 

6.4 

54-2   . 

66.3  '" 

0        I '91 
18.27     ^ 

'     0.6 
78.0 

I    a.31 
30.67 

65.1^' 

^        ' 

1.6S 

«»5 

0.96 

a7 

6.x 

1.7 

1.85 

I.I 

a.41 

a.3 

19.2 

57"  . ,. 

66.3 

44-52 

72.4 

48-'  .« 

64.6 

16.42 

76-9  ^ 

28.26 

65.4 

29«a 

^    1*48 

-          8.1 

^4-2., 

^3-«'  r 

7X.X  " 

5.6 

42.5  . 

^     a.1 
62.5 

14.66  -f 

1.6 

75-3 

25.83 "« 

_       o.a 
65.2 

Aug.   8«i 

61.8*-* 

*»-78r« 

69.4'- 

5.0 
37-5   \ 

60.0 

i.6a 
13.04 

a.1 
73.2     ^ 

23.46  ^'' 

-e         0-7 
64.5 

18. 1 

"•48  "'j 

a.8 
59'0 

42.06 
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67.2    ^ 

33.3  *•' 

3.0 
57.0 

1.45 
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26.0 
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56.4 
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/:  -  5-' 

0.04 
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0.5 
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3-7 

0.94 
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27.0 

53-35  ^„, 

4^-7  .  „ 
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55'6  ,  ^ 
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^ 
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16.9 
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8.12 
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0.59 
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3.6 
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42.73  „ 

44.8  •• 

34.0  '•' 

28.3  *' 

0.80 
9.40 

4-3  ^' 

16.36 

a.9 
41-3     ^ 

15.9 
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60.97  .  ,. 

36.7^ 

43-67 ,  z. 

43.«   •' 

38.7  '•' 

3.Z 
25.2 

1.13 
10.53 

38.9  »•* 

0     '.53 
17.89     ^ 
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38.7 

25.H 
Dec.    3*8 

^5-33,., 
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36.3^ 

3^-7 « : 

1.08 
45-92, 

I.I 

41.4^ 
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11.94 

r^  1.68 
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33-2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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0   I.«fi 

0  0.3 

^              2.22 

Z.2 

1.05 

X.8 

0.7X 

^  3.2 

11.9 

30.60 

19.0 

54.98 

51.8 

62.00 

22.3 

39.47             34.2 

37-27 

42.6^ 

21.9 

2.1X 
32-71  ,  _ 

0.4 
19.4 

56.28  "^° 

O.Z 
51.9      a 

64.38  "-^ 

0.6 
21.7 

T'  1.X7:  •'^     1.3 
40.64           32.9 

38.26  °-^ 

a.9  1 
39-7 

fy 

0    ^'^ 

x.x 

I.3I 

0.8 

^^  0    «-47 

-  ax 

X.27                    0.Q 

x.a3 

2.5 

31.8 

3^-^°  ,  «, 

^°-5  ,  fi 

57-59    ,„ 

52.7      , 

66.85 

21.6 

41.91 

32.0 

39.49 

37.2    ^ 

Feb.  10.8 

e.  0     *®' 

x.o 

22.1 

58.87  '•'^^ 

X.3 
54.0     ^ 

^          a.50 
69.35 

0.5 

22.  Z 

1.3a 
43.23 

0.3 
31.7 

X.4Z 
40.90       ^ 

x.9 
35.3     , 

X.89 

2.0 

Z.22 

1.7 

a.47 

x.o 

X.35 

0.1 

x.56 

1.3 

20.8 

38.70 

'*•' . . 

60.09 

55.7 

71.82       ^ 

23.  z 

44.58 

31.8     ^ 

42.46     ^ 

34.0    ^ 

Mar.    1.8 

40.43  ,  . 

26.6  '•' 

^           X.X4 
61.23 

2.2 

57-9  ,  . 

2.38 
74.20 

x.4 

24-5 

X.34 

45-92 

0.6 
32.4 

1.63 
44.09     ^ 

0.7 
33-3^^ 

1.54 

2.8 

-           1.04 

^        a.5 

-        2.23 

Z     «.o 

Z.3X 

x.x 

1.64 

0.0 

11.7 

41.97 

29-4 ,  , 

62.27 

60-4.^ 

76.43  ,  ^ 

26.5 

47.23 

33-5 

45-73    ^ 

33.3  „, 

21.7 

0  ^'Si 
43-28 

3^-5   • 

63.18  "•'J 

63.3  "' 

s.o6 
78.49     p 

28.8  *•' 

48.48  ""^ 

x.S 
35-0     I 

X.60 
47-33 

0.7 
34-0     , 

31.7 

1.07 

44-35  ^  a 

35.9  • 

63.96  '^ 

66.3  '" 

80.33                2 

a.6 
31-4 

Z     '.»7 
49.65 

36.8  '•« 

48.82  '"^ 

X.3 
35-3    « 

a8z 

3.4 

0.63 

3.3 

X.58 

1.9 

X.07 

a.a 

x.35 

1.8 

Apr.  10.6 

45-16  ^. 

39-3     - 

^4-58^      _ 

69.6 

81.91 

34-3 

50.72 

39-0 

50.17 

37-^  ,  , 

^ 

0.54 

3.6 

-            _   0.48 

3.3 

0                          1.30 

3.2 

^    0.95 

2>S 

X.X5 

2-3 

2a.6 

45-70     ^ 

42-9  ,  , 

65.06 

72.9 

83.21 

37.5 

51.67     p 

41.5 

51.32 

39.4  , 

30.6 

-  0.26 
45.96 

46.4 

65-37 

76.2 ';' 

84-=»o  r^ 

3.a 
40.7 

_  o.8x 
52.48  ^  ^ 

a-7 
44.2     p 

0.9a 
52.24     ^ 

2.7 

42-1   « 

^  ^                      ^ 

Ob  02 

0  3.4 

_           0.14 

3*3 

0.68 

3.3 

0.66 

a.  8 

0.66 

2.9 

May  10.6 

45-94 

49.8  3 

65.51 

79.5 

84.88 

44.0 

53.14 

47-0 

52.90 

45.0 

20.5 

0.3Q 

45-^5  ^  „ 

"•^  • 

^          ao2 
65.49 

82.7  '•' 

85.22  "-^ 

47.4  '•' 

^    0.49 
53-63 

3.0 
50.0 

0.39 
53.29 

4«- 1 

0.57 

3.0 

0.X9 

3.0 

aot 

3.a 

0.3a 

3.0 

O.XZ 

3.2 

30.5 

45.08 

56.1 

65-30 

85.7  « 

85.21 

50.6 

53-95 

53.0 

53-40 

51-4     ^ 

June  9.5 

o.8x 
44-27     ^. 

58.8  ;-^ 

64.96"-'* 

2.8 
88.5 

84.87 "?: 

3-x 

53.7 

0.14 
54.09 

56.0  '-^ 

ax7 
53.23 

*r  3.2 

54-6 

19.5 

1.05 
43-22  ,    - 

61.2 

64.46  ^-f 

2-5 

91.0 

0.68 
84.19  ^ 

56.6  "^ 

0.04 
54.05 

58.9  ^' 

5-78  r" 

3.x 
57-7  „  „ 

29.4 

^  1.26 

41.96 

63.1 

63.83  "^ 

X.9 
92.9     ^ 

0.98 
83.21 

3.5 
59.1 

0    0.23 
53.82 

61.6  ^' 

52.08  *^^ 

60.6  '•' 

July   9.4 

I>43 
40.53      ,. 

^         ^.4 

-          0.76 
63-07  ^  a. 

Z.6 
94-5 

81.94 

^       a.a 

61.3 

0.39 
53-43 

64.1  ^' 

5'-'3r« 

^        a.6 
63.2 

1.56 

0.9 

0.85 

x.x 

1.5a 

X.7 

0.57 

a.i 

x.z6 

2.3 

19.4 

38.97      ^ 

65.4 

62.22 

95-6     _ 

80.42 

63.0 

52.86 

66.2 

49.97 

65.5     p 

293 

X.64 

37-33     - 

65.8°-* 

^          0.93 
61.29     1 

_      a6 
96.2 

0       ^.72 

78.70  l, 

^        '.3 
64.3 

0.7X  1  ^0       x.» 

52.15   ;    68.0 

48.62  "'^ 

_        1.8 
67-3 

Aug.    8.3 

35.66        / 

^    ^  aa 
65.6     _ 

_          0.96 
60.33       0 

_      0.0 
96.2 

76.84 "'' 

65.0 

0.83  '  ^     1.3 
51.32      i  69.3 

X.5I 

47.XI   ^ 

68.8  "' 

18.3 

1.64 
34.02 

64.8  "« 

0.98 
59.35 

0.5 
95.7 

74.89  ^-^ 

_        0.2 
65.2 

0.93 
50.39 

0.9 
70.2 

«  X.63 

45.48 

^       0.9 
69.7 

28.3 

-   X.56 
32.46 

-c            ^.3 

63.5  a 

5«-4X  ": 

1.0 
94-7 

Z.96 

72.93 

64.8  °-* 

0.99 
49-40  ^ 

0.3 
70.5 

_  1.7a 

43-76 ,  _ 

0.5 
7°-2^^ 

X.42 

X.8 

0.89 

X.4 

Z.9X 

0.9 

X.OI 

o.a 

X.77 

0.0 

Sept.  7.2 

31.04 

61.7 

57-52 

93.3 

71.02 

63.9 

48.39 

70.3     p 

4^-99  ,    - 

7°-2  «  . 

17.2 

29.83 

2.2 

59.5       ^ 

_       0.78 
56.74     ' 

2.1 

91.2 

-           X.78 
69.24 

62.4 

I.OO 

47.39 

^        0.8 
69.5 

1.78 
40.21 

69.7 "' 

27.2 

«   «      0.96 
28.87        f 

_        2.6 

56.9 

_       0.64 
56.10 

88.8  ^* 

67.67  '-'' 

60.4 

46.46",'' 

68.2  "^ 

38.46  ••" 

68.6  '" 

Oct.    7.2 

0            0.65 
28.22 

2.9 

54.0 

_    0.48 
55.62     ^^ 

86.1  "7 

66-37  "!! 

«      2.4 
58.0     * 

45.62  °-«^ 

66.5  '-^ 

36.80 

67.1 

0.32 

3.1 

0.28 

0        2.9 

_         0.96 

a.7 

aTo 

_        a.a 

1.56 

«       *.° 

17.1 

27.90 

50.9 

55.34 

83.2 

65.41 

55-3, 

44.92 

64.3  ^  . 

35-24  ,  ,„ 

65.Z 

0.04 

3.1 

0.07 

2.9 

0.59 

3.0 

0.52 

a.5 

X.39 

a.4 

27.1 

27.94 

47.8 

55-27      ^ 

80.3 

64.82 

52.3 

44.40 

61.8 

33-85  ,  ,„ 

^^•7'    « 

Nov.   6.1 

0         o.4» 

44.8  ''\ 

0.16 
55-43      « 

3.0 
77.3     p 

64.65     ^ 

3.x 
49.2 

0.33 
44.07 

2.8 
59.0 

32.66 

a.8 
59.9, 

^ 

0.76 

2.8 

0    0.38 

2.8 

^         o.a6 

^      3.0 

0.Z0 

^      '-9 

0.95 

£.  0  3.x 

16.0 

29.11 

42.0 

55.81 

74.5     ^ 

64.91 

46.2 

43.97 

56.1 

3^-7X^- 

56.8 

^t 

I.IZ 

a.  5 

z.       0.59 

2.6 

^^  ^    0.69 

3.0 

o.za 

3.9 

a69 

3.4 

26.0 

30.22 

39.5 

56.40 

71.9 

65.60 

43.2 

44.09 

53.2     „ 

3'-°*«  « 

53-4  ,  , 

Dec.    6.0 

_    I.4X 

31.63   \, 

2.x 

37-4 

0.79 
57.19 

_         2.2 

69.7 

_^           X.IO 

66.70 

2,7 
40.5 

0.35 
44.44 

a.8 
50.4 

-    0.40 
30-62 

49-8  '• 

1.66 

1.7 

0.97 

1.7 

X.48 

a.4 

0.57 

a.7 

0.08 

3-6 

16.0 

33.29     p^ 

35-7 

58.16 

68.0 

68.18 

38.1 

45-01       - 

47.7 

30.54 

46.2      ^ 

X.86 

I.O 

^   X.XO 

1.3 

r>    ».80 

2.0 

0.78 

2.4 

^  o.aa 

^  3.6 

25.9 

35.15 

34-7 

59.26 

66.7 

69.98 

36.1 

45.79 

45.3 

30.76 

42.6 

2.00 

0.5 

1.21 

^^      0.7 

2.07 

^  1.5      _       0.95 

a.o 

0.54 

3.4 

35-9 

37.15 

34.2 

60.47 

66.0 

72.05 

34.6       ^  46.74 

43.3 

31-30 

39.2 

552 


FIXED  STARS,  1904. 

(CONSTANTS  OF  PARIS  CONFERENCE.) 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

12  Year  Cat.  1879. 

A»  Octantis. 

V  Octantis. 

/3  Octantis. 

7'  Octantis. 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

ABcansion. 

tion 
North. 

Ascension. 

tion 
South. 

Ascension. 

tion 
South. 

Ascenaioa 

tion 
&mih. 

Ascension. 

tion 

South. 

h    m 

0      * 

h     m 

0      • 

h     m 

0      > 

h     m 

e       t 

h     m 

0        » 

2051 

4-80  II 

21  36 

-83  9 

22  12 

-8626 

22  36 

-8152 

2346 

—82  32 

Jan.    2.1 

8 

53-51    ^ 

8 

2-55    _ 

46.6 

8 
63-72 

93*3 

8 

7-34 

79-6 

a 
2X.85 

87.2 

12. 1 

5^-84  :'', 

48.5  ••' 

«  0-77 
1.78     '' 

43-6 

6Z.63 

it  *-7 
90.6 

6.35  °"? 

2.4 
77-2 

X.44 
20. 4X 

85.6  '•* 

0  0'46 

3.1 

0.46 

3.2 

^             1.56 

0         3.2 

0.78 

3.9 

Z.39 

0       a-* 

22.1 

52-38  ^_ 

45.4. 

X.32 

40.4 

60.07 

87.4 

5-57    \ 

74.3 

19.Z2 

83.4     ^ 

Feb.   !•! 

^  0.33 
52.16 

42.0  *^ 

-  o.z6 
I.x6 

36.9'-' 

^I.OX 

59.06 

83-9  "\ 

0.56 
5.0X 

71-1  "' 

I.XX 

z8.oz 

80.8  "-^ 

ii.i 

aQ3 

38-^  l\ 

0.15 
1.31       , 

3.6 
33-3     ^ 

58.64'^** 

80.3^-' 

£    0.33 
4-69    ^ 

67.6^^ 

0.90 

3*x 

77-7 

« 

o.a8 

3.3 

0.45 

3.6 

0.X4 

3-7 

0.08 

3.6 

0.67 

3.4 

2I.Z 

5*-47  ^  „ 

35.3, 

X.76 

29-7    ^ 

58.78 

76.6     ^ 

4.6X 

64.0 

16.44  ^ 

74-3  ,  _ 

Mar.  2.0 

5^-98  Z 

3*1 
32.2 

0.73 
2.49 

26.  z 

0.73 
59-50 

72.8  *» 

o.x6 
4-77 

6a3*' 

-       0.43 

Z6.02 

3.6 
70.7    „ 

X2.0 

0.73 

53-70 

«-7 
29.5 

I.OO 

3*49 

00  B  3*3 
22.0 

^          1.35 
60.75 

69-2** 

5.X6 

56.6  ^\ 

_    o.x8 

15.84   ^ 

66.9  ^• 

21.9 

54.61  °-»' 

27-1   ! 

1.33 
4.72 

£  3.2 
X9.6 

62.50 

65.7'-' 

0.63 
5-79    0 

3.6 
53.0 

0.08 

15-92 

63.x  ^-^ 

3i«9 

55.68  '"^ 

X.8 
25-3 

6.x7^-;^' 

16.7 

-            3.3X 
64-71      ^ 

62.4  *' 

6.62"''^ 

49.6  '" 

X6.26  *^^ 

59.4^^ 

z.z8 

X.3 

1.64 

a.5 

3.68 

3.0 

X.04 

3.2 

a  38 

3.7 

Apr.  10.9 

56.86 
_        Z.36 

24.  Z 

^      a6 

7.81 
'      1.78 

14.2 
3.3 

^7-33,^ 

'«J«.6 

7.66 

_  -^  X.30 

4^-4  ,  „ 
3.9 

X6.84 
^^0.83 

"•7 ,., 

2a9 

58.12 

23-5 

9-59    - 

X2.0 

70-29    ^ 

56.8 

8.86 

43.5 

Z7.66 

52.2  ' 

X.38 

ao 

0  I'Sg 

'•7 

3.36 

3.x 

1.36 

2.5 

0  ^    x-03 

3.2 

30.8 

59-40      ,a 

23-5     ^ 

"•48  "! 

10.3 

73.55     ^ 

54-7 

XO.22 

4X.0 

X8.69 

49.0 

May  10.8 

60.68  ""^ 

a6 
24.x 

X.96 
13.44  ^ 

Z.3 

9-1     p 

3.46 
77.0Z 

1.7 
53.0 

1.48 
XZ.70 

0     a-x 
38.9     . 

x.33 
19.92 

c     a.9 
46.x 

-            x.« 

X.2 

3.00 

0     <>*8 

0    ^   3.63 

0  x.2 

X.57 

x.6 

X.40 

a.4 

20.8 

61.90 

25.3     „ 

15-44    ^ 

8.3 

80.63^ 

51.8 

'3.27       ' 

37-3 

21.32 

43-7  .  ^ 

X.X4 

x.8 

X.98 

a3 

3.67 

0.7 

Z.63 

X.I 

X.54 

3.0 

30.7 

63.04 

27.x 

17.42 

8.1 

84.30 

51.  z 

Z4.89 

36.2 

22.86 

41-7    ^ 

Tune  9.7 

_              X.OI 

^4-05  ^  n. 

X3 
29-3 

X.93 
19-35    „ 

8.4^^ 

87.94^^ 

0.3 
50.9 

^         X.64 

_.  a6 
35-6^ 

Z.64 
24.50 

1.6 
40-*  «« 

19.7 

0.85 

64-90  ^  ^ 

«-7 
32.0 

-  X.81 

2X.X6 

0^9 
9-3 

91.48^^ 

0.4 
51-3 

z8.z5 

35-6°-° 

26.20 

0.9 
39-2     , 

29.7 

_          a69 
65-59 

3.0 
35-0 

-    X.66 
22.82 

^  1-3 
I0.6 

94.8x^^ 

0.9 
52.2 

x.SS 

19-70 

36.x  °-^ 

1.72 
27.92 

38.7             \ 

July   9«6 

66.08  "^'^ 

38.3^^ 

x«47 
24.29 

1.7 
12.3 

97-84^^ 

1*5 
53-7 

X.4S 
2X.15 

x.o 
37-1 

_    x.70 
29.62 

38-9     ^   ^ 

0.99 

3.4 

1.33 

3.3 

3.66 

1.9 

1.39 

X.5 

x.6z 

0.7 

19.6 

66.37 

41-7    ^ 

25-52 

14.5 

zoo.  50 

55.6 

22.44 

38.6 

3X.23 

39-6,. 

29.6 

66.44  ^ 

3.6 
45-3    ^ 

26.47  "^ 

X5 
»7-o    „ 

3.90 
ZO2.7O 

3.3 
57-9    ^ 

23.56 

-  3.0 
40.6 

X.49 
32.72 

40.8     _ 

Aug.    8.6 

66.31 

48.9  f ' 

0.66 
27-13     , 

0  a-8 
X9.8 

X.67 
ZO4.37 

Z;     3.6 
60.5 

-  0.90 

24-46   . 

3.4 
43-0  ,  , 

1.32 
34.04 

^  x.8 

18.5 

65.97    ■** 

52.4  ^-^ 

0.33 
27-45 

3.9 
22.7 

_i.09 
105.46      ^ 

63.4 "' 

0.65 
25.XX 

3.7 
45-7  ,  „ 

I.IX 

35-15^  a. 

0  *-* 
44-8 

28.5 

^5-43  yi 

3*3 
55.7; 

0.03 

^7-43  ^  „ 

3.0 
25-7 

0.46 
105.92      „ 

66.4*" 

«5.48  "^ 

48.6  ^ 

^        a86 

3.6 
47-4  .  « 

0.72 

3.3 

0.35 

3.0 

ax8 

3.x 

0.X0 

3.0 

as8 

3.8 

Sept  7-5 
17.4 

63.82  ""^ 

58-9  ,  „ 
6Z.8  '-^ 

26.41  ^-^^ 

31-5   ^ 

XO4.92 

^•5  3.x 
72.6  ^^ 

^5-58  ,«, 
25-38 

51.6 

5^7  r 

3^-59  ^^ 
36.88  ^"^ 

5a  2 

3.x 

53-3 

27.4 

62.78  '•"♦ 

64.4 

0.97 
25.44    , 

3.6 
34-1 

'°3-48"^ 

3.8 
75-4 

0.47 
24.9X 

57-«' 

3^-85 ::; 

-      3.x 
5^-4  !  , 

Oct.    7.4 

61.62 

66.5"-' 

T.34 
24.20 

-     3.3 
36.3    0 

^3.03 
ZOI.46 

3.S 

77-9 

^4-^8^^ 

3.0 

6a4 

36.50  °-f 

3.x 
59.5 

17.4 

^      -  x.a6 
60.36 

68.2  '-' 

X.45 
22.75    ^ 

0     ^-8 
38.1 

98.95'" 

80.x" 

a96 
23.22 

62.8  ** 

35-87  r^ 

^         3.0 

X.33 

1.3 

x.6x 

x.3 

a.91 

1.7 

X.16 

X.9 

0.91 

3.6 

27-3 

59-03      ^ 

69.4 

2X.I4 

39-3 

96.04 

81.8 

22.o6 

64.7 

34.96     „ 

^5-1  .  , 

Nov.   6.3 

57.67  '-^ 

0.7 
70.x 

X.70 
19-44 

0.7 
4ao 

92.84*" 

82.9  '•• 

20.76 

66.2  '•' 

0     '-'5 
33.81 

f       a«3 

16.3 

5&3a  '•» 

0.0 
70.x 

1.7a 
17-72     „ 

ao 
40.0 

89.48'-^ 

83.4°-' 
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ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


The  first  half  of  this  Ephemeris,  embracing  the  positions  of  the  Sun  and  Moon,  the 
distances  of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  most 
conspicuous  planets,  and  from  certain  fixed  stars,  together  with  the  ephemerides  of  the 
planets  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of 
navigators.  The  remainder  of  the  work  is  intended  to  meet  the  wants  of  astronomers.  It 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  Sun,  the  Moon's 
longitude  and  latitude,  data  for  the  libration  of  the  Moon,  the  obliquity  of  the  ecliptic, 
the  nutation,  the  positions  of  383  standard  stars,  the  ephemeris  for  the  meridian  of 
Washington,  etc. 

TIME. 

Astronomers  make  use  of  three  different  kinds  of  time,  namely:  First,  true  or  apparent 
solar  time;  second,  mean  solar  time;  third,  sidereal  time. 

True  or  Apparent  Solar  Time, — This  species  of  time  is  called  indiscriminately  either 
true  solar  time  or  apparent  solar  time,  and  is  measured  by  the  motion  of  the  true  Sun; 
the  length  of  the  day  being  the  interval  between  two  successive  transits  of  the  Sun  over 
the  same  meridian,  and  the  time  of  day  being  always  the  hour  angle  of  the  Sun  from 
the  meridian.  This  is  the  most  obvious  and  natural  measure  of  time,  but  owing  to  the 
obliquity  of  the  ecliptic  and  the  varying  motion  of  the  Earth  in  its  orbit,  the  intervals 
between  successive  returns  of  the  Sun  to  the  same  meridian  are  not  exactly  equal,  and 
consequently  ordinary  clocks  and  chronometers  can  not  be  regulated  to  true  solar  time. 

Mean  Solar  Time, — To  avoid  the  irregularity  which  would  arise  from  using  the  true 
solar  day,  astronomers  have  recourse  to  a  mean  solar  day,  whose  length  is  equal  to  the 
average  of  all  the  true  solar  days  in  a  year.  Just  as  the  true  solar  day  depends  upon  the 
motion  of  the  true  Sun,  so  the  mean  solar  day  is  made  to  depend  upon  the  motion  of  an 
imaginary  mean  Sun  which  moves  along  the  equator  at  a  perfectly  uniform  rate,  and  whose 
hour  angle  from  any  given  meridian  is  always  the  mean  solar  time  thereat.  Ordinary  clocks 
and  watches  and  the  chronometers  used  by  navigators  are  regulated  to  this  species  of  time. 

Equation  of  Time. — The  imaginary  mean  Sun  is  supposed  to  keep  as  near  the  true  Sun 
as  is  consistent  with  perfect  uniformity  of  motion,  but  it  is  sometimes  before  and  some- 
times behind  the  latter,  the  greatest  difference  amounting  to  rather  more  than  one-quarter  of 
an  hour.  The  interval  between  the  true  Sun  and  the  imaginary  mean  Sun  is  the  equation 
of  time,  given  on  pages  I  and  II  of  the  Calendar  for  the  meridian  of  Greenwich,  and  a 
knowledge  of  it  is  necessary  for  converting  true  solar  time  into  mean  solar  time,  or  vice 
versa.  As  the  mean  Sun  is  an  imaginary  body,  mean  solar  time  can  not  be  directly 
observed,  but  it  can  be  got  either  from  observations  of  the  true  Sun  by  applying  to  them 
the  correction  for  the  equation  of  time,  or  from  observations  of  the  stars  by  means  of 
the  sidereal  time  of  mean  noon,  given  on  page  II  of  the  Calendar  for  the  meridian  of 
Greenwich. 
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Sidereal  Time. — Sidereal  time  is  measured,  roughly  speaking,  by  the  daily  motion  of 
the  stars;  or  in  strict  accuracy,  by  the  daily  motion  of  that  point  in  the  equator  from 
which  the  true  right  ascensions  of  the  stars  are  counted.  The  point  in  question  is  the 
vernal  equinox,  and  its  hour  angle  is  always  the  sidereal  time.  Astronomical  clocks  are 
usually  regulated  to  sidereal  time,  and  are  then  called  sidereal  clocks. 

Sidereal  Day. — A  sidereal  day  is  the  interval  between  two  successive  transits  of  the 
vernal  equinox  over  the  same  meridian.  It  is  3"*  5 5*. 909  of  mean  solar  time  shorter  than 
the  mean  solar  day,  the  tropical  year  of  365.2422  solar  days,  being  divided  into  366.2422 
sidereal  days,  each  comprising  24  sidereal  hours.  The  sidereal  hours  are  counted  from 
o  to  24,  commencing  with  the  instant  of  the  passage  of  the  true  vernal  equinox  over  the 
upper  meridian,  and  ending  with  its  return  to  the  same  meridian.  About  March  .23  of  each 
year  the  sidereal  clock  agrees  with  the  mean-time  or  ordinary  clock,  and  the  former 
gains  on  the  latter  3'"  56". 555  of  sidereal  time  per  day,  so  that  at  the  end  of  a  year  it 
will  have  gained  an  entire  day,  and  will  again  agree  with  the  mean-time  clock. 

Civil  Day. — According  to  the  customs  of  society,  the  civil  day  commences  at  midnight, 
and  comprises  twenty-four  hours,  which  extend  to  the  next  following  midnight.  The  hours 
are  counted  from  o  to  12  in  two  series;  the  first,  marked  A  M.,  running  from  midnight  to 
noon,  and  the  second,  marked  P.  M.,  running  from  noon  to  midnight. 

Astronomical  Day. — The  astronomical  day  begins  at  noon  on  the  civil  day  of  the  same 
date.  It  also  comprises  twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  run 
from  the  noon  of  one  day  to  that  of  the  next  following.  Astronomical  time  as  well  as  civil 
time  may  be  either  apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or 
from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  half 
of  the  civil  day  corresponds  to  the  last  half  of  the  preceding  astronomical  day,  and  the  last 
half  of  the  civil  day  coincides  with  the  first  half  of  the  astronomical  day  of  the  same  date. 
Thus,  January  g,  2  o'clock,  A.  M.,  civil  time,  is  January  8,  14**,  astronomical  time;  and  Janu- 
ary 9,  2  o'clock,  P.  M.,  civil  time,  is  also  January  9,  2*',  astronomical  time.  Hence,  we  have 
the  following  rules : 

To  convert  Civil  Time  into  Astronomical  Time. — If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  will  be  the  corresponding 
astronomical  time;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and 
the  astronomical  time  will  result. 

To  convert  Astronomical  Time  into  Civil  Time. — If  the  astronomical  time  is  less  than 
twelve  hours,  simply  write  P.  M.  after  it.  If  greater  than  twelve  hours,  subtract  twelve 
hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  days.  For  example,  October  3, 
23  hours  astronomical  time,  is  October  4,  n  o'clock,  A.  M.,  civil  time. 

To  find  Greenwich  Time. — Express  the  longitude  from  Greenwich  in  time,  and  when 
west,  add  it  to  the  local  time,  or  when  east,  subtract  it  from  the  local  time.  The  result 
will  be  the  corresponding  Greenwich  time;  mean  or  sidereal,  according  as  the  local  time 
employed  is  mean  or  sidereal.  For  use  with  Part  I  of  this  Ephemeris,  Greenwich  mean 
time  is  ordinarily  required. 

PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

Pages  2-217  give  data  arranged  under  the  heads  of  the  several  months,  and  are  there- 
fore designated  as  the  Calendar.  Each  month  covers  18  pages,  numbered  from  I  to 
XVIII,  whose  contents  are  as  follows: 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension  and  Declination^  and  the  Eqidation  of  Time.  Adjoining  columns  contain  the  dif- 
ferences of  these  quantities  for  one  hour.     By  multiplying  any  one  of  these  differences  by 
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the  hours  and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  product  to, 
or  subtracting  it  from,  the  corresponding  quantity  at  noon,  according  as  that  quantity  is 
increasing  or  decreasing,  we  obtain  the  value  of  the  quantity  in  question  for  any  given 
Greenwich  apparent  time.  The  hourly  differences  are  given  for  the  instant  of  apparent 
noon  at  Greenwich,  but,  when  great  accuracy  is  required,  they  should  be  interpolated  for 
half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

The  Equation  of  Time  given  on  page  I  is  the  mean  time  of  apparent  noon,  or  the  hour- 
angle  of  the  mean  Sun  at  that  instant.  The  heading  of  the  column  directs  how  the  equa- 
tion is  to  be  applied  to  apparent  time,  or  the  time  given  by  an  observation  of  the  Sun, 
in  order  to  get  mean  time.  When  in  the  course  of  the  month  there  is  a  change  from 
addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  dif- 
ferent directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  occurs. 

The  SurCs  Semidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are 
also  given  on  page  I.  The  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance 
between  the  limb  of  the  Sun  and  any  other  object,  to  the  distance  from  the  center  of 
the  Sun.  The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtain- 
ing the  passage  of  the  Sun's  center  over  the  wires  of  a  transit  instrument,  when  the  pas- 
sage of  one  limb  only  has  been  observed.  The  quantity  found  in  this  column  is  to  be 
added  to  the  time  of  transit  of  the  first,  or  western,  limb ;  and  to  be  subtracted  from  the 
time  of  transit  of  the  second,  or  eastern,  limb. 

This  page  is  chiefly  used  when  the  Sun  is  observed  on  the  meridian,  at  which  instant 
the  local  apparent  time  is  o'*  oo™  oo".  The  longitude  from  Greenwich  expressed  in  time 
is  then  the  corresponding  Greenwich  apparent  time,  before  or  after  noon  according  as 
the  longitude  is  east  or  west.  The  longitude  of  any  place  is  therefore  the  factor  em- 
ployed in  reducing  the  quantities  on  this  page  to  apparent  noon  at  that  place. 

The  right  ascension  of  the  Sun  thus  reduced  is  the  sidereal  time  of  local  apparent 
noon,  and  the  difference  between  that  and  the  clock  time  of  the  meridian  passage  of  the 
Sun  is  the  error  of  the  clock  on  sidereal  time. 

The  declination  of  the  Sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place, 
is  required  in  finding  the  latitude  from  a  meridian  altitude  of  the  Sun. 

As  an  example  of  the  use  of  page  I : — 

Let  the  Sun's  declination  be  required  at  apparent  noon,  1904,  April  3,  at  a  place  whose 
longitude  is  89**  40',  or  5**  58™  40"  east  from  Greenwich  : — 

h    m     s 

Local  apparent  time  ....      April  3.  000 

Longitude  from  Greenwich  (subtractive)   .  5  58  40 

Greenwich  apparent  time    ....       April  2,  18     i  20 

Reducing  the  minutes  and  second^  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i8**.022  after  Greenwich  apparent  noon  on  April  2,  or  5**.978  before  Greenwich  apparent 
noon  on  April  3. 

On  page  56  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is: 

April  2,  at  Greenwich  apparent  noon  .       4"  57-64 

April  3,  at  Greenwich  apparent  noon  .  .  .       -j"  57-42 

Difference  for  one  day         .  .       —    o.  22 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  9  hours 
EPH  1904 


556  THE  AMEBIOAiy  EPHBMERIS. 

after  Greenwich  noon  of  the  2nd9  this  being  half  of  i8  hours.     Nine  hours  is  0.38  of  a  day; 
so  the  calculation  is  as  follows: 

m 

Difference  for  one  hour,  April  2          .            .  57-^4 

Change  for  0.38  of  a  day  or  o''.22  X  0.38       .  —    0.08 

Difference  at  9  hours  after  noon  57*56 
57".56  X  18.022=  1037". 3  =  17'  I7".3 

Declination  at  Greenwich  noon,  April  2  .     N.    4  52  19.8 

Change  in  18.022  hours  (additive)  17  17.3 

Sun's  declination  at  time  of  observation  •     N.    5    9  37.  i 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be 
better  to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just 
given,  the  time  is  5*^.978  before  Greenwich  noon  of  April  3;  half  this  interval  is  about  0.12 
of  a  day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  57".45.     Then,  we  find — 

9  *     f* 

Declination  at  Greenwich  noon,  April  3                                  .     N.    5  15  20.7 

Product  of  57''. 45  X  5.978  =  343''.4  (subtractive)  5  43-4 

Sun's  declination  at  time  of  observation                                  •     ^'    5  9  37-  3 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check;  but  if  the 
results  differ  slightly,  the  one  derived  from  the  nearest  noon  should  be  regarded  as  the 
more  accurate.  At  sea,  however,  it  is  ordinarily  sufficient  to  compute  the  declination  to 
the  nearest  half  minute,  and  the  reduction  may  then  be  found  by  Table  12  of  Bowditch's 
American  Practical  Navigator, 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent  Right 
Ascension  and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  for 
the  longitude,  or  to  any  Greenwich  mean  time.  When  great  precision  is  required,  these 
changes  should  be  interpolated  for  half  the  Greenwich  time,  as  described  in  explaining 
the  calculation  of  the  declination. 

The  Equation  of  Time  given  on  page  II  is  the  apparent  time  of  mean  noon,  and  is 
equivalent  to  the  hour-angle  of  the  true  Sun  at  the  instant  of  mean  noon.  The  heading 
of  the  column  directs  how  the  equation  must  be  applied  to  mean  time  in  order  to  obtain 
apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun  at  Green- 
wich mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time, 
by  using  the  hourly  difference,  9'.8565;  or  by  Table  III  appended  to  this  volume,  for 
reducing  intervals  of  mean  solar  to  sidereal  time;  or  by  Table  9  of  Bowditch's  Navigator. 

The  right  ascensions  and  declinations  on  pages  I  and  II  are  affected  both  by  aberra- 
tion and  nutation,  and  therefore  denote  the  apparent  positions  of  the  true  Sun.  Page  I  is 
used  for  observations  which  depend  upon  apparent  time,  as  when  the  Sun  is  observed 
on  the  meridian;  while  page  II  is  used  when  the  times  have  been  noted  by  a  clock  or 
chronometer  regulated  to  mean  time,  as  is  the  case  in  most  observations  of  the  Sun  out 
of  the  meridian. 

The  Sun's  declination  is  required  whenever  that  body  is  observed  for  the  purpose 
of  finding  latitude,  local  time,  or  azimuth,  and  the  equation  of  time  is  needed  in  finding 
the  apparent  time  when  determining  the  latitude  from  observations  of  the  Sun  out  of  the 
meridian. 

The  sidereal  time  of  mean  noon,  or  right  ascension  of  the  mean  Sun,  is  useful  in  con- 
verting mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean  time,  then  the  right 
ascension  of  the  mean  Sun  for  that  time,  and  this  being  added  to  the  local  astronomical 
mean  time  will  give  the  sidereal  time. 
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The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used 
in  converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given 
sidereal  time  gives  the  interval  of  sidereal  time  from  noon,  and  that  is  converted  into 
the  required  mean  time  by  subtracting  from  it  the  corresponding  reduction  of  a  sidereal 
interval  to  a  mean- time  interval,  taken  from  Table  II  appended  to  this  volume,  or  from 
Table  8  of  Bowditch's  Navigator,  Instead  of  using  Table  II,  this  reduction  may  be 
found  by  multiplying  9".8296  by  the  hours  and  parts  of  an  hour  of  the  sidereal  interval 
from  noon. 

As  examples  of  the  use  of  page  II: — 
•    I. — Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for   1904, 
May  22,  9*^  2™  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  lOO*'  10',  or  6**  40™  40", 
west  of  Greenwich. 

h    m      s 
Local  astronomical  mean  time  May  21,  21     2  30 

Longitude  from  Greenwich  (additive)        .  .  6  40  40 

Greenwich  mean  time  ....      May  22,  3  43  10  =  3^7194 

Sun*s  Right  Ascension.  Equation  of  Time. 

h   m       8  m     s 

May  22,  Greenwich  noon         .     3  55  11.70  May  22,  Greenwich  noon  3  32.21  (additive) 

H.  D.  lo". 032  X  3.7194  .  -f    037.31  H.  D. — o".i76X3.72.  —    0.65 

3  55  49.01  3  31.56 

In  this  case  the  hourly  differences  interpolated  to  half  the  interval,  or  1*^.9  after  noon,  have  been  used. 
The  equation  of  time  is  here  additive  to  mean  time.  Its  reduction  could  have  been  found  by  Table  12  of 
Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h  m       s 
May  22,  sidereal  time  (at  Greenwich  mean  noon)  .  .  •       3  58  43.91 

Reduction  for  3'*  43"  lo"  from  Table  III,  or  g'.Sses  X  3.7194     .  .     -f     o  36.66 

Add  the  local  astronomical  mean  time       .  .  .     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24^)         .  .  .       i     i  50.57 

The  reduction  o™  36".  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 
^h  ^jm  io«,  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1904,  May  22,  A.  M.,  at  a  place  whose  longitude  is  100®  lo'  W.,  suppose  the 
sidereal  time  to  be  i^  i"  50". 57,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  21;  the  longitude  in  time,  -|~  ^^  4^™  4<^'  or  -\- 1^.^%. 

h  m     8 
May  21,  sidereal  time  (at  Greenwich  mean  noon)  .  •       3  54  47-36 

Reduction  for  6»>  40™  40*  from  Table  III,  or  9».8565  X  6.678 


The  sidereal  time  of  local  mean  noon  ..... 

The  given  sidereal  time  (  -j-  24^.  if  necessary  for  the  following  subtraction) 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon 
Reduction  for  21**  5"  57^.4  from  Table  II,  or  — 9*.  8296  X  21.0993 


+     I     582 

3  55  53.18 
25     I  50- 57 

21     5  57.39  =  21^0993 
—     3  27.40 


The  required  astronomical  mean  time  is  .  May  21,     21     2  29.99 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  True  Longitude 
and  Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of 
the  Sun  are  the  true  geometric  longitudes,  not  corrected  for  aberration.  They  are  given  in 
two  columns,  headed  respectively  I  and  l'\  X  representing  the  Sun*s  longitude  counted  from 
the  true  equinox  of  the  date;  and  X',  the  same  co-ordinate  counted  from  the  mean  equinox 
of  the  beginning  of  the  Besselian  fictitious  year.  The  latitude  is  referred  to  the  mean 
ecliptic  of  the  date.  Columns  of  hourly  differences  are  given  to  facilitate  finding  the  Sun's 
longitude,  or  the  logarithm  of  the  radius  vector,  for  any  hour  from  noon. 
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The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the 
number  of  hours,  minutes,  and  seconds  after  Greenwich  mean  noon  when  the  vernal  equinox 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian,  or  to  any  Green- 
wich sidereal  time,  by  using  the  hourly  difference,  — 9*.8296  to  effect  the  necessary  interpola- 
tion. The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals 
of  sidereal  time  to  mean  solar  time,  or  from  Table  8  of  Bowditch's  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time,  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given 
sidereal  time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  side- 
real noon  should  be  taken  out  for  May  20,  that  is,  the  preceding  astronomical  day. 


May  21,  the  mean  time  of  Greenwich  sidereal  noon  is 
Reduction  for  longitude  from  Table  II,  or  —  9^.8296  X  6.678 
The  mean  time  of  local  sidereal  noon 
Add  the  given  sidereal  time  .... 

The  sum  is   . 
Reduction  for  i*'  i™  50*.  57  from  Table  II,  or  —  9».8296  X  1.0307 


b    m      s 
20     I  55.20 

20  o  49.56 

I     I  5057  =  i**.0307 

21  2  40.13 
—    o  10.13 


The  required  astronomical  mean  time  May  21,     21     2  30.00 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for 
each  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal 
parallax  give  the  change  of  that  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time,  in  the  same  way  as  the  Sun's  declination  and  the 
equation  of  time  in  the  preceding  examples.  The  sign  plus  or  minus  is  prefixed  to  the 
hourly  differences,  according  as  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  Moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.273,  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1904,  March  19,  10^,  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  March  19  is  3".  5;  then, 

igh         io>»    =    3".  5    :    2".9, 

which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  ia  increasing.    The 
Moon's  semidiameter  for  March  19,  10^,  is  therefore  15'  6''. 8. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of 
the  Moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  the  horizontal  par- 
allax should  be  corrected  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich  and  the  Age  of  the  Moon  are 
also  contained  on  page  IV.  The  time  of  transit  is  given  to  tenths  of  a  minute,  and  is 
accompanied  by  a  column  of  differences  for  one  hour  of  longitude,  by  means  of  which  the 
local  time  of  the  Moon's  meridian  transit  may  be  computed  for  any  other  place  whose 
longitude  is  known.  Table  1 1  of  Bowditch's  Navigator  furnishes  the  necessary  reduction 
by  simple  inspection.  The  age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new 
Moon,  is  given  to  tenths  of  a  day. 

Pages  V-XII  contain  The  Moon's  Right  Ascension  and  Declination  for  each  day  and 
hour  of  Greenwich  mean  time.  They  are  accompanied  by  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for 
taking  out  these  quantities,  may  either  be  taken  from  a  well-regulated  chronometer,  or  may 
be  obtained  by  applying  the  longitude,  converted  into  time,  to  the  local  mean  time  of  the 
observer.     The  right  ascension  or  declination  is  taken  out  for  the  given  day  and  hour  of 
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Greenwich  mean  time;  the  Diff.for  i  Minute  is  multiplied  by  the  minutes  and  parts  of  a 
minute  of  the  Greenwich  time,  and  the  product  is  added  to  or  subtracted  from  the  quantity, 
according  as  the  latter  is  increasing  or  decreasing. 

Thus,  suppose  the   Moon's  right  ascension  and  declination  are  required  for  1904, 
August  20,  10**  10"*  30",  astronomical  mean  time  at  Greenwich: — 


Right  Ascension, 

August  20,  10'' 
Diff.  2M992  X  10.5 
August  20,  10*'  io"»  30" . 


n 
18 


m     8 
o  51.17 

-f   23.09 


Declination. 

S.  18  18     0.6 


—  o".5i9  X  10.5 


18     I   14.26 


—     o     54 
S.  18  18     6.0 


For  the  sake  of  precision,  the  differences  here  employed  have  been  interpolated  for  5"'.  2  =o>>.o9. 

9 

m 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee 
and  Apogee,  or  least  and  greatest  distances  from  the  Earth. 

Pages  XIII-XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  center 
of  the  Moon  from  the  center  of  the  Sun,  from  the  centers  of  the  four  brighter  planets, 
and  from  certain  fixed  stars,  as  they  would  appear  to  an  observer  at  the  center  of  the  Earth. 
They  are  given  for  every  third  hour  of  Greenwich  mean  time,  and  as  the  reckoning  begins  at 
noon,  the  dates  are  astronomical.  All  the  distances  which  can  be  observed  on  the  same 
day  are  grouped  together  under  that  date,  and  the  columns  are  read  from  left  to  right, 
across  both  pages  of  the  same  opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the 
Sun,  planet,  or  star,  to  indicate  whether  it  is  on  the  west  or  east  side  of  the  Moon. 

An  observer  on  the  Earth's  surface  by  measuring  a  lunar  distance,  correcting  it  for 
errors  of  his  instrument  and  for  the  semidiameters  of  the  objects,  and  clearing  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance;  that  is,  the  distance 
as  it  would  have  appeared  from  the  center  of  the  Earth  at  the  moment  of  observation. 
By  comparing  this  distance  with  the  corresponding  distances  given  in  the  Ephemeris,  the 
Greenwich  mean  time  of  the  observation  can  be  derived. 

To  lessen  the  labor  of  computation,  the  Ephemeris  contains,  between  every  two  suc- 
cessive distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  one 
second  of  arc;  or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference,  It 
is  given  for  the  middle  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  corresponding  to  a  given  lunar  distance  we  have 
the  following  rule: 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P,  L.  of  Diff,  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac; 
and  from  the  proportional  logarithm  of  this  difference,  as  found  in  Table  4^  of  Bowditch*s 
Navigator,  subtract  the  P.  Z.  of  Diff,  taken  from  the  Almanac, 

The  result  will  be  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used;  or 
to  be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  in  seconds  between 
the  true  and  the  Almanac  distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  and  then  the 
sum  will  be  the  common  logarithm  of  the  correction  to  be  applied  to  the  hours  of  Green- 
wich time.  Table  34  of  Bowditch's  Navigator  saves  the  operation  of  reducing  degrees 
(or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies  continual Ij',  the  Greenwich  time  found  by 
the  methods  just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation, 
or  second  difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which 
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follows  it  in  the  Ephemeris  (or,  more  strictly,  half  the  difference  of  the  preceding  and  fol- 
lowing ones).  With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already 
found,  enter  Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds, 
which  are  to  be  added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the 
Ephemeris  are  decreasing;  or  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  an  observation  can  be  ascertained,  and  if  the  observer 
has  noted  the  time  of  observation  by  a  chronometer,  the  difference  between  this  chronometer 
time  and  the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time 
as  found  from  the  lunar  distance.  In  that  way  lunar  distances  can  be  used  as  a  check  upon 
the  chronometer,  and  by  a  series  of  them  carefully  observed  on  both  sides  of  the  Moon,  the 
chronometer  error  may  generally  be  determined  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1904.  Febru- 
ary 10,  the  corrected  distance  of  the  Moon's  center  from  Spica  is  56°  18' — 

Corrected  distance  ..... 

Distance  in  Ephemeris  Feb.  10,  VI^ 

Difference  ..... 

-   Time  from  W"  [after)     ..... 
Corr.  for  2d  Diff.,  Table  I  .  .  .  , 

Greenwich  mean  time  Feb.  10  .  .       7    o  22 

By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  redaction  of  the  Greenwich 
time  would  be  found  thus: 

From  Ephemeris  .  .      P.  L.     0.2914 

Diff.  of  distances,  30' 53"  =  1853"      .  .  .  .  .log        3.2679 

Red.  of  Greenwich  time,  362 5»  =  i**  o™  25*     .  .  .  log        3.5593 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218-249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
places  given  are  apparent  positions;  that  is,  they  are  referred  to  the  equator  and  true  equi- 
nox of  the  date,  and  are  corrected  for  aberration.  All  the  data  except  meridian  passage 
are  given  for  the  instant  of  Greenwich  mean  noon.  The  column  Meridian  Passage  shows 
the  hour,  minute,  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich 
which  occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  is  observed  for 
time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephemeris  positions  of  planets  to 
other  instants  of  Greenwich  mean  time  is  the  same  as  that  given  for  the  Sun  on  pages 
555-557.  The  local  mean  time  of  meridian  passage  of  any  planet,  at  any  place,  can  be 
found  by  dividing  the  proper  daily  difference  of  the  ephemeris  times  by  24,  multiplying 
the  quotient  by  the  longitude  of  the  place  expressed  in  hours  and  fractions,  and  applying 
the  product  with  its  proper  sign  to  the  time  of  Greenwich  passage. 

Pages  250-271  contain  the  heliocentric  co-ordinates  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  Earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.     It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
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is  required.  The  daily  motion  is  given  for  the  instant  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  contains  the  correction  to  be  applied  to  the  heliocentric  longi- 
tude in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  The  latter  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance  from  the  node 
to  the  planet.  The  heliocentric  latitude  is  counted  from  the  mean  ecliptic  of  the  date. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  center  of  the  planet 
from  that  of  the  Sun,  at  the  Greenwich  mean  noon  whose  date  is  given  in  the  first  column. 
The  last  two  columns  give,  respectively,  the  logarithm  of  the  true  distance  of  the  center  of 
the  planet  from  that  of  the  Earth,  for  the  Greenwich  noon  indicated  on  the  left-hand  side 
of  the  page,  and  for  the  time  which  is  midway  between  that  date  and  the  date  next  below 
it.  In  the  case  of  Mercury,  this  intermediate  date  is  mean  midnight  of  the  same  day ;  in 
the  case  of  Venus  and  Mars,  it  is  the  mean  noon  of  the  day  immediately  following ;  in  the 
case  of  Jupiter  and  Saturn,  it  is  jvean  noon  of  the  second  day  following;  and  in  the  case 
of  Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  272-279  contain  the  rectangular  co-ordinates  of  the  center  of  the  Sun,  referred 
to  the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date 
as  the  plane  and  point  of  reference.  Each  co-ordinate  is  given  both  for  Greenwich  mean 
noon,  and  for  Greenwich  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean 
Mq^x  of  Jan,  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to 
obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox 
of  the  beginning  of  the  Besselian  fictitious  year. 

Pages  280-283  give  for  every  Greenwich  mean  noon  and  midnight  the  apparent  geocen- 
tric longitude  and  latitude  of  the  Moon  referred  to  the  true  ecliptic  and  equinox  of  the  date. 
Page  284  contains  the  position  of  the  Moon's  equator,  the  longitude  of  the  Moon's 
perigee,  the  mean  longitude  of  the  Moon's  ascending  node,  and  the  Moon's  mean  longitude. 
Page  285  contains  the  elements  of  the  libration  of  the  Moon,  and  the  Sun's  aberration 
and  horizontal  parallax.  The  epochs  of  greatest  libration  of  the  Moon,  together  with  the 
formulae  for  finding  the  libration  in  longitude  and  latitude,  are  given  on  page  441.  The 
Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true  longitude  of  the  Sun  in 
order  to  obtain  its  apparent  longitude.  The  correction  being  negative  shows  that  the 
apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude.  The 
Sun^s  Equatorial  Horizontal  Parallax^  given  in  the  last  column,  i$  the  angle  subtended  by 
the  equatorial  radius  of  the  Earth,  as  seen  from  the  center  of  the  Sun. 

Pages  286-288  give  data  for  precession  and  the  obliquity  of  the  ecliptic,  together  with 
all  sensible  terms  arising  from  the  motions  of  the  equator  and  ecliptic.  To  show  clearly 
the  relations  of  these  quantities,  let 

X  =  the  longitude  of  any  body  referred  to  the  true  equinox  of  the  date. 
X*  =  the  longitude  of  the  same  body  referred  to  the  mean  equinox  of  the  beginning 

of  the  Besselian  fictitious  year. 
ip^  =  the  adopted  value  of  the  general  precession. 

^ip  —  the  principal  term  of  the  nutation  in  longitude;  or,  in  other  words,  the  correction 
to  be  applied  to  the  longitude  of  a  body  referred  to  the  mean  equinox  of  date, 
in  order  to  obtain  that  longitude  as  referred  to  the  true  equinox,  exclusive  of 
short  period  terms.  When  the  correction  is  positive,  the  longitudes  referred 
to  the  true  equinox  are  greater  than  those  referred  to  the  mean  equinox; 
wbile  the  contrary  is  the  case  when  the  correction  has  a  negative  sign. 
^V  =  the  short  period  terms  of  nutation  in  longitude,  given  on  pages  287-288. 
to  =  the  true  or  apparent  obliquity  of  the  ecliptic  at  the  date. 

«i'  =  the  mean  obliquity  of  the  ecliptic  at  the  beginning  of  the  Besselian  fictitious 
year. 
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^m  =  the  principal  term  of  the  nutation  of  the  obliquity  of  the  ecliptic;  or,  in  other 
words,  the  correction  to  be  applied  to  the  mean  obliquity  of  date  in  order  to 
find  the  true  or  apparent  obliquity,  exclusive  of  short  period  terms.  This 
quantity  is  tabulated  on  page  286,  and  is  positive  or  negative  according  as  the 
true  obliquity  is  greater  or  less  than  the  mean  obliquity. 

i^'m  =  the  short  period  terms  of  nutation  in  obliquity,  given  on  pages  287-288. 

T  =  the  fraction  of  a  year  intervening  between  the  instant  when  the  Sun's  mean 

longitude  was  280^  and  the  date  for  which  A  or  cc  is  required. 
Then 

«#  =  cw'  —  o".464  r  +  iS^m  -|-  <J"ft» 

Page  286  contains,  for  each  fifth  Greenwich  mean  noon  throughout  the  year,  certain 
quantities  which  may  be  described  in  terms  of  the  above  notation  as  follows:  The  Preces- 
sion in  Longitude  from  1^04.0  =  t  (fi^;  the  Nutation  in  Longitude  =  ^^;  the  Nutation  in  Right 
Ascension  =  (^^)  cos  «*';  the  Nutation  in  Obliquity  =■  d^w,  and  the  Obliquity  of  the  Ecliptic 
=  oi  —  If'Wf  which  is  the  true  inclination  of  the  Earth's  equator  to  the  ecliptic,  exclusive  of 
the  terms  depjending  on  the  Moon's  longitude. 

Pages  287-288  contain  the  values  of  ^V  and  ^"o*,  which  are  not  included  in  the  values 
of  nutation  given  on  page  286. 

FART  II— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  290  contains  formulae  for  reducing  the  positions  of  fixed  stars,  including  expres- 
sions for  the  Besselian  star-numbers  and  star-constants,  and  for  the  independent  star- 
numbers;  the  whole  based  upon  the  constants  of  Struve  and  Peters,  and  expressed  in 
the  notation  of  Bessel. 

Pages  291-294  contain  the  logarithms  of  the  besselian  Star-Numbers,  A,  B,  C,  /?,  for 
each  Washington  mean  midnight,  with  the  values  of  £  appended  at  the  bottoms  of  the  pages. 
These  numbers  serve  to  reduce  the  mean  plaoe  of  a  star  at  the  beginning  of  the  Besselian 
fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers  are  given,  and  in 
ordinary  cases  four  figure  logarithms  suffice;  but  where  extreme  accuracy  13  desired  the 
logarithms  of  A,  C,  and  J?  are  sometimes  needed  to  five  places  of  decimals.  If  used  in 
accordance  with  the  English  and  French  notation,  the  pair  of  quantities  A  and  B  must  be 
interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C,  and  B  with  D, 
Along  with  the  solar  day,  the  first  column  contains  the  sidereal  hour  of  Washington  mean 
midnight  for  certain  dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal 
time  for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the 
Besselian  star-numbers: — 

Computation  of  the  apparent  place  ofyo  Ophiuchi  for  igo4,  September  f,  for  the  upper  transit  at  Washington^ 


\oga 

0.4791 

log^ 

4.9034 

logr 

6.2600 

log«^ 

8.8243  ft 

(Page  293)           log  A 

9.7906 

logB 

0.9436 

logC 

1.2489 

log/? 

0.8226  ft 

log  a' 

8.7378 

logb' 

0.0000 

log^' 

9.6788 

logif 

6.0791 

log  A  a 

0.2697 

log  Bb 

5.8470 

logC 

c      7.5089 

logDd 

9.6469 

log  A  a' 

8.5284 

log  B  b' 

h   m     s 

l8  0  36.150 

0.9436 

logC 

c'     0.9277 

e 

\ogD(f 

6.90x7  m 

Mean  Plate^  1^04.0, 

Oo    = 

^0       =  +  2 

31  1741 

Aa=z 

+  I.86I 

Aa'  =z 

+  003 

Bb=z 

0.000 

Bb'  ^ 

+  8.78 

C  C  =: 

+  0.003 

Ce'   =z 

+  8.47 

Dd  = 

+  0.444 

D<t'  = 

0.00 

£     = 

—    O.OOI 

Tfl'  = 

—     0.76 

r  ;<  = 

+  0.012 

Apparent  Place^  September  j,          a  s= 

18  0  38.469 

6      =  +  2 

31  33  93 

Pages  295-302  contain  the  Independent  Star-Numbers,  which  can  frequently  be  advan- 
tageously used  instead  of  the  Besselian  Star-Numbers,     These  quantities  are  connected 
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with  those  of  Bessel  by  the  relations  given  on  page  290,  which  also  contains  the  formulae 
and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use  the  Bessel- 
ian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants,  a,  b,  c,  //,  a\  b\  c\  d!^ 
while  the  independent  star-numbers  render  it  possible  to  determine  the  apparent  place  of 
a  star  without  computing  these  star-constants.  Four  figure  logarithms  usually  suffice,  but 
where  extreme  accuracy  is  desired  the  logarithms  of  g  and  h  are  needed  to  five  places  of 
decimals,  and  G  and  /Tare  needed  to  one-tenth  of  a  minute  of  arc.  The  column  t  gives 
the  fraction  of  a  year,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each 
date. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  the  apparent  place  of  yo  Ophiuchi  for  igo4,  Septeviber  j,  for  the  upper  transit  at  JVashington, 

Oo  =    270     9  r^o  =   -]-        2   31 

(7   =      35   21  ^  +  «o  =  305    30 

H  =z   no  32  //+  rto  =  20  41 

h     m     8 

logiV                  8.8239                  log  iV                  8.8239                    Oo  =  18    036.150 

log^                     1.1813                   log//                     1.2774                     /=  +     1.897 

log  sin  (CP +  0(5)  9.9107  «                log  sin  (/r+ Oo)  9.5480                   ig)  =  —     0.036 

log  tan  do             8.6430                   log  sec  t^o              0.0004                    (^)   =  +     0.446 

log(^)                  8.5589 n                log  (A)                  9.6497                    T  fi  =.  +     0012 

Apparent  Ji.  A.,     a  =  i8     o  38.469 

O  •  I* 

\0%g  I.1813  log^  1.2774  '^o   =       +2    31     17.41 

log  COS  (G^-ftto)  97640  log  COS  (^+ao)  9.97 1 1  {^)  =  +     8.82 

log  (/)  0.9453  logsinrfo  8.6426  {^')  =  +     0.78 

log  (A')  9.891 1  <0    =  +7.69 

T  fl'     =  —       0.76 

Apparent  Dec,       6  =     +  2  31 1;3.94 
log  f  0.8862 

log  COS  tJo  9.9996 

log(0  0:8858 

Page  303  contains  for  every  tenth  sidereal  day  the  Besselian  and  Independent  Star-Num- 
berSf  exclusive  of  all  short  period  terms.  They  are  useful  in  computing  ephemerides  of 
stars,  similar  to  those  on  pages  324-399,  for  which  constants  containing  short  period  terms 
should  not  be  employed. 

Pages  304-311  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  Besselian  fictitious  year  1904,  or,  in  other  words,  for  the  moment  when 
the  Sun*s  mean  longitude  is  280°.  The  annual  variations  are  to  be  considered  as  the  differ- 
ential coefficients  of  each  co-ordinate  with  respect  to  the  time  at  the  beginning  of  the  year. 

Pages  312-323  contain  the  apparent  positions  of  the  five  circumpolar  stars,  a,  d  and 
k  Ursae  Minoris,  5 1  Cephei,  and  #r  Octantis,  for  every  upper  transit  at  Washington.  The  mean 
solar  time  of  transit  is  given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit 
above  and  below  the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit 
of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  wish  to  know  whether  it 
precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  312,  we  find  that  the 
upper  transit  occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January  26.7.  But 
the  lower  transit  following  that  of  July  i  (page  318)  does  not  take  place  until  July  2.3. 
Hence,  the  lower  transit- of  July  i  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Mean  Solar  Date. 

Pages  324-399  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent 
places  of  378  stars,  being  all  those  given  in  the  list  of  mean  places,  except  the  five  cir- 
cumpolars.     The  mean  solar  date  in  the  left  hand  column  of  each  page  gives  the  day  and 
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tenth  of  the  transit,  so  that  intermediate  transits  may  be  readily  identified;  and  to  facilitate 
interpolation,  the  differences  of  each  co-ordinate  are  given  for  every  ten  days. 

Pages  400-407  contain  the  apparent  right  ascension  and  declination  of  the  Sun,  both 
for  Washington  mean  and  apparent  noon,  and  the  hourly  motion  of  the  Sun  in  these 
co-ordinates;  the  equation  of  time,  the  semidiameter  of  the  Sun,  and  the  sidereal  time  of 
semidiameter  passing  the  meridian,  for  Washington  apparent  noon;  and  lastly,  the  sidereal 
time  of  mean  noon.  The  hours  and  minutes  of  right  ascension  and  the  degrees  and  minutes 
of  declination  are  always  made  the  same  for  both  mean  and  apparent  noon.  In  cases 
where  they  really  differ,  the  minute  which  would  have  been  numerically  larger  is  dimin- 
ished by  one,  and  the  seconds  increased  by  sixty,  so  that  the  sum  of  the  two  remains  cor- 
rect. The  hourly  motions  in  right  ascension  and  declination  are  given  for  the  columns 
headed  Mean  Noon^  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  408-415  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  Moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  Moon's  center  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  would  exceed  those  given  in  the 
column  Mean  Time  of  Transit^  supposing  the  rate  of  change  to  be  uniform  and  equal  to 
what  it  is  at  the  instant  of  transit  over  the  meridian  of  Washington.  The  next  four 
columns  need  no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude 
are  computed  as  if  the  motion  of  the  Moon  in  right  ascension  were  uniform,  or,  in  other 
words,  they  are  differential  coefficients  corresponding  to  the  instants  of  Washington  transit. 
By  means  of  them,  when  second  differences  are  taken  into  account,  the  position  of  the 
Moon  can  be  computed  with  great  exactness  for  the  moment  of  transit  over  any  meridian 
not  more  than  one  hour  distant  from  Washington.  To  obtain  the  same  accuracy  for  more 
distant  meridians,  we  may  proceed  as  follows:  Let  F  represent  either  the  Mean  Time 
of  Transit^  the  Right  Ascension  of  Center^  or  the  Geocentric  Declination  of  Center^  and  let 
D  represent  the  corresponding  Difference  for  One  Hour  of  Longitude. '  Write  down  three 
successive  values  of  F^  together  with  the  corresponding  values  of  Z>,  and  difference  the 
latter  as  in  the  following  scheme;  where  the  middle  values,  F^  and  2>^,  belong  to  the 
Washington  culmination  from  which  is  to  be  derived  the  value  of  F  for  the  culmination  on 
the  meridian  whose  longitude  \s  X\ — 


Function. 


Diff.  for 
I  Hoar  of 
Longitude. 


J'  J" 


Then,  for  the  culmination  at  the  meridian  X 

where  >l  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  is  to  be  taken  plus  or 
minus  according  as  the  longitude  from  Washington  is  west  or  east. 
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The  columns  of  Sidereal  Time  of  Setnidiameter passing  Meridian^  Geocentric  Setnidiameter 
and  Equatorial  Horizontal  Parallax,  do  not  seem  to  need  any  explanation,  except  that  they 
all  refer  to  the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the 
observer  which  limbs  are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within 
o".o5  of  the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indicated. 

Pages  416-431  contain  the  geocentric  apparent  right  ascensions  and  declinations  of 
the  seven  major  planets,  together  with  their  horizontal  parallaxes,  semidiameters,  and 
sidereal  times  of  semidiameters  passing  the  meridian,  for  the  moments  of  all  transits 
which  it  is  usually  desirable  to  observe  over  the  meridian  of  Washington.  The  columns 
following  the  dates  give  the  Washington  mean  times  of  these  transits. 

PART  ///—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the  year, 
expressed  in  Washington  mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for 
the  rings  of  Saturn,  which  are  expressed  in  Greenwich  mean  time. 

Pages  435-439  contain  all  necessary  data  respecting  the  solar  and  lunar  eclipses 
which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  Sun  and  Moon  in 
right  ascension,  but  the  subsequent  tables  and  results  are  computed  from  the  exact  posi- 
tions of  these  bodies  at  the  several  instants  referred  to.  The  times  and  angles  designated 
as  the  circumstances  of  a  lunar  eclipse  remain  the  same  throughout  all  parts  of  the  Earth, 
and  require  no  explanation  beyond  a  mere  statement  of  the  fact  that  in  computing  them 
the  geometrical  diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  of 
51  :  50.  The  principal  circumstances  of  each  total  and  annular  solar  eclipse  are  stated  on 
five  lines,  as  follows: — 

The  line  entitled  "Eclipse  begins"  gives  the  Greenwich  mean  time  at  which  the 
Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude  and  longitude  of  the 
point  of  contact. 

The  line  entitled  "Central  eclipse  begins"  gives  the  time  when  the  axis  of  the  Moon's 
shadow  first  touches  the  Earth,  and  the  latitude  and  longitude  of  the  point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  noon"  gives  the  time  when  the  axes  of  the  Earth 
and  of  the  shadow  cone  lie  in  the  same  plane.  The  latitude  and  longitude  of  the  point 
where  the  axis  of  the  shadow  cone  then  cuts  the  Earth's  surface  follow,  and  there  the 
eclipse  will  be  central  and  the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "Eclipse  ends"  give  respectively  the 
times  when  and  the  localities  where  these  events  occur,  the  phenomena  being  the  converse 
of  those  denoted  by  the  similar  phrases  for  the  beginning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not  come  into 
contact  with  the  Earth,  and  the  three  lines  entitled,  respectively,  "  Central  eclipse  begins," 
"Central  eclipse  at  noon,"  and  "Central  eclipse  ends,"  are  replaced  by  a  single  line 
entitled  "Greatest  eclipse,"  whereon  are  given  the  time  when  and  the  latitude  and 
longitude  where  the  eclipse  attains  its  greatest  magnitude.  The  latter  phenomenon 
necessarily  occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses, — The  regions  in  which  each  eclipse  is  visible  are  shown  upon  the 
map  relating  to  it,  from  which  may  be  taken  approximately,  for  any  place,  both  the  times 
of  the  beginning  and  ending  of  the  eclipse  and  its  magnitude.  The  dotted  curves  show 
the  outlines  of  the  shadow  for  each  hour  of  Greenwich  mean  time,  and  therefore  pass 
through  all  places  where  the  eclipse  begins  or  ends  at  the  hour  indicated.  To  find  the 
instant  of  beginning  at  any  place,  we  determine  by  inspection  between  what  pair  of  these 
curved  lines  the  place  is  situated.  The  eclipse  will  then  begin  between  the  corresponding 
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hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hour  may  be  determined  by  dividing 
the  hour  in  the  same  proportion  as  the  space  representing  it  on  the  map  is  divided  by  the 
place  in  question.  This  division  may  be  made  a  little  more  exact  by  allowing  for  the 
changes  in  the  spaces  as  indicated  by  their  varying  width.  The  Greenwich  mean  time 
thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  eclipse  of  1904,  Sep- 
tember 9,  begins  and  ends  at  the  place  whose  latitude  is  10^  S.  and  whose  longitude 
is  130°  W. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  7**  and  8**, 
and  find  it  to  correspond  to  about  35  minutes  from  the  former,  thus  giving  for  the  approxi- 
mate time  of  beginning  7**  35";  for  the  end  we  compare  the  distance  of  the  place  from  the 
curves  of  10^  and  ii^  and  find  it  to  be  about  28  minutes  from  the  former,  thus  giving  for 
the  approximate  time  of  ending  10**  28™,  and  both  of  these  results  are  probably  correct  to 
within  3  or  4  minutes.     Changing  to  local  mean  time,  we  shall  have — 


Beginning. 

Ending. 

d     h    m 

d     h    m 

Sept.       9    7  35 

9  10  28 

8  40 

8  40 

Sept.       8  22  55 

9     I  48 

Greenwich  mean  time         .... 
Longitude  west         ..... 

Local  mean  time      ..... 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude  of  the  eclipse 
at  any  place  may  be  obtained  from  the  position  thereof  relatively  to  the  central  line  and 
to  the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  between  the  central 
line  and  the  limit  the  maximum  magnitude  of  the  eclipse  is  given  by  the  quotient  of  the  dis- 
tance of  the  place  from  the  limit  divided  by  the  distance  of  the  central  line  from  the  limit; 
the  measurements  being  made  upon  a  line  drawn  through  the  place,  perpendicularly  to  the 
central  line. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases,  as  visible 
at  any  point  of  the  Earth's  surface,  may  be  obtained  from  the  Besselian  elements  which 
are  given  for  every  10  minutes  of  Greenwich  mean  time.  Their  geometric  signification  is 
as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpendicular  to  the 
right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter  line  is  the  axis  pf  the  Moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane  or  plane  of  xy.  We  take  the  inter- 
section of  this  plane  with  that  of  the  Earth's  equator  as  the  axis  of  x^  and  the  center  of 
the  Earth  as  the  origin  of  co-ordinates.  The  axis  of  y  is  perpendicular  to  that  of  jc,  and 
directed  toward  the  north;  x  and^  are  then  the  co-ordinates  of  the  point  in  which  the  axis 
of  the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in  terms  of 
the  Earth's  equatorial  radius  as  unity.  The  angle  //,  of  which  the  sine  arid  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
shadow  is  directed;  or,  in  other  words,  it  is  the  declination  of  the  center  of  the  Sun  ad  seen 
from  the  center  of  the  Moon.  The  angle  m  is  the  Greenwich  hour-angle  of  this  same  point 
of  the  celestial  sphere. 

The  quantities  /  and  1^  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/  corresponding  to  the  penumbra,  and  /^  to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  /^  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /^  and  /^,  the  tangents  of  which  are  given,  are  the  angles  which  the  ele- 
ments of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the 

semi-angles  of  the  two  cones. 
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In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms  of  jc',y ,  and  ii\ 
which  are  the  changes  of  x^y,  and  /i,  in  one  minute  of  time,  are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based  on  the  fact 
that  at  the  moments  of  beginning  and  ending  the  distance  of  the  observer  from  the  axis  of 
the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observation. 
To  find  this  distance  and  radius  we  proceed  as  follows  : — 

(i)  The  co-ordinates  of  the  observer,  ^,  17,  and  C»  together  with  their  variations  in  one 
minute,  are  computed  for  some  assumed  moment  of  Greenwich  mean  time,  as  near  as 
practicable  to  the  true  time  of  the  required  phase. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their  variations 
in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of  elements. 

(3)  From  (i)  and  (2)  the  position  and  motion  of  the  observer  relative  to  the  axis  of 
the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer  is  also  computed. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  ^e  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follows: — 

(i)  Find  p  cos  f'  and  p  sin  ^',  which  are  the  geocentric  co-ordinates  of  the  station  referred 

to  the  Earth's  equator,  p  being  the  distance  from  the  center  of  the  Earth,  and  <p'  the 

geocentric  latitude.     These  co-ordinates  may  be  obtained  from  geodetic  tables,  or  may  be 

computed  from  the  following  table  based  on  Clarke's  spheroid  of  1866,  by  the  formulae — 

p  cos  ip*  '=,  F  cos  fp 

t       sin  if 
p  sin  /  =     Q 

f  being,  as  usual,  the  geographic  latitude. 

TabU  for  Computing  the  Geocentric  Co-ordinates  of  a  Place, 


9 

Lo«M 

Log  a 

o<> 

5 
10 

15 

20 

25 
30 

35 
40 

45 
50 

55 
60 

65 
70 

75 
80 

85 
90 

0.00000 
0.00001   ^ 
0.00004  \ 
O.OOOIO 

0.00017   ^ 
0.00026   ^ 
0.00037  " 
0.00048  " 
0.00061  '^ 
0.00074  '^ 

0.00086  " 
0.00099  ^^ 

O.OOIII 
O.OOI2I   " 
0.00130   g 
0.00138 
0.00143   ^ 
0.00146   ^ 
0.00147   ' 

0.00295 
0.00294   ' 
0.00291  g 
0.00285 
0.00278  ^ 
0.00269  ' 
0.00258  " 

0.00247  " 
0.00234  ^ 

0.00221   ^ 
0.00209  " 
0.00196  '^ 
0.00184  " 
0.00174 
0.00165  g 

0.00157 

0.00152  ^ 
0.00149  ^ 
0,00147  " 

For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  ele- 
ments the  values  of  sin  </,  cos  d,  and  ji.  Then  with  ;i  for  the  longitude  west  from  Greenwich, 
the  co-ordinates  of  th^e  observer  will  be — 


C  = 
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P  cos  9'  sin  (m  —  ;i) 

p  sin  ^'  cos  d  —  p  cos  <p'  sin  d  cos  (m 

p  sin  sp'  sin  d-^-  p  cos  9'  cos  d  cos  (/t 


i) 
>) 


C.  +  C. 
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and  their  variations  in  one  minute  of  mean  time  will  be — 

^'  =  [7.63992]  p  cos  9'  cos  (a*  —  ^) 

Tl'  =  [7.63992]  p  cos  /  sin  d sin  (/*  —  ^)  =  [763992]  f  sin  d 

C'  is  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from  the  tables  of 
elements  the  co-ordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their  varia- 
tions for  one  minute,  which  are  equal  to  one- tenth  of  the  differences  of  two  consecutive 
numbers.  These  variations  are  represented  by  x'  and  y\  and  their  logarithms  are  given 
beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relatively  to  the 
observer,  and  the  relative  motions,  n  and  iV,  are  computed  by  the  formulae— 

m  sin  M  =  X  -^  ^ 
m  cos  M  ■=•  y  —  r^ 

«  sin  iV  =  ^'—  $' 

n  cos  N  ^  y  —  tjl 

(4)  Both  for  the  shadow  and  for  the  penumbra,  the  radius  L  at  the  distance  C  from  the 
fundamental  plane  is  computed  by  the  formula — 

Z  =  /  —  C  tan  / 
/  and  /  being  found  from  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  ending  of  the 

eclipse,  we  shall  have — 

m  =  Z 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to  the  assumed 
time  is  computed  thus:  Find  the  angle  ^  from  the  equation, 

sin  4>  =  ^«iM^-^) 

There  will  be  two  values  for  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 

the  second  quadrant  when  sin  ip  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 

quadrant  when  sin  tp  is  negative;  but  simplicity  will  be  gained  by  taking  only  that  value 

of  4f  for  which  cos  ip  is  positive.     This  value  lies  between  the  limits  H~9<^^  ^^^^  —90^. 

The  correction  r  to  the  assumed  time  of  beginning  or  ending  of  the  eclipse  will  then  be 

found,  in  minutes,  from — 

^       m  cos  {M —  N)       L  cos  ip 


n  n 


where  the  double  sign  is  to  be  taken  negative  for  the  beginning  and  positive  for  the  ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both  beginning  and  end- 
ing with  accuracy.  To  attain  that,  we  must  commence  the  computation  by  assuming  two 
times,  one  near  the  beginning,  and  the  other  near  the  ending  of  the  eclipse;  both  of  which 
may  be  derived  from  the  chart  with  sufficient  exactness.  The  computation  for  the  first 
assumed  time  will  give  a  small  value  of  r  which,  when  applied  to  the  assumed  time,  will 
give  the  beginning  of  the  eclipse  nearly  correctly,  and  a  large  value  which  will  give  an 
inaccurate  time  of  ending.  Similarly  the  computation  for  the  second  assumed  time  will 
give  a  small  and  nearly  correct  value  of  r,  for  finding  the  time  of  ending,  and  a  large  and 
inaccurate  negative  value  for  finding  the  time  of  beginning.  We  shall  thus  deduce  two 
times  of  each  phase,  only  one  of  which  is  to  be  regarded  as  approximately  correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading  to  a  pair  of 
values  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors,  but  a  second 
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approximation  may  be  obtained  without  it,  by  finding  a  corrected  value  of  r  in  accordance 
with  the  formulae — 

r(r+[5-3^oo3ecos^  _  [4:9_7_88]^ ^^  ,i^  (^=F^)-^  cos  (iVTnz^)] 

^  «  cos  ^  «  COS  ^     •-  V        X  ^y  /.  V        T  vyj 

where  the  double  signs  are  to  be  taken  negative  for  the  beginning  of  the  eclipse  and 
positive  for  the  ending,  r  is  the  variation  of  /  for  one  minute  of  time,  and  its  numerical 
value  can  be  taken  by  inspection  from  the  table  of  Besselian  elements. 

If  the  resulting  values  of  r^  are  not  greater  than  fifteen  minutes,  the  corrected  times  of 
contact  thus  obtained  will  be  theoretically  exact  within  less  than  a  second,  but  the  uncer- 
tainties of  the  solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  several  seconds 
may  exist  in  the  prediction.  To  guard  against  numerical  mistakes  it  is  better,  after 
making  this  final  correction,  to  repeat  the  computations  so  far  as  to  obtain  new  values  of 
m  and  L  for  the  corrected  times.  If  these  two  quantities  agree  within  a  unit  of  the  fourth 
place  of  decimals,  the  times  employed  are  generally  correct  within  a  second  of  time.  If 
they  differ  too  widely,  the  computer  must  use  his  own  judgment  as  to  making  further  cor- 
rections and  computations. 

Position-angle  of  Point  of  Contact.-^The  position-angle  /*,  of  the  point  of  contact,  reck- 
oned from  the  north  point  of  the  Sun's  limb  toward  the  east,  is  found  by  the  formula — 

P  r=i  N  —  ip  :L  i8o®  for  the  beginning, 
P  =  N  -{-  ip  for  the  ending, 

it  being  assumed  that,  in  each  ca^e,  the  value  of  ip  is  taken  between  the  limits  it  90^. 

Computation  of  the  Solar  Eclipse  of  igo4^  March  169  for  Singapore. 
The  position  of  Singapore  is — 

e  f  I* 

Latitude,      9  =  +     i     17    20 
Longitude,    Jl=— 103     51     18 

and  its  geocentric  co-ordinates  are — 

P  sin  ^'  =  8.3491 1 
p  cos  ip'  =  9-99989 

From  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases 


to  be — 


Beginning  March 
Ending 


d      h      m 
16  16     O 

16    19   50 


} 


Greenwich  Mean  Time. 


Greenwich  Mean  Time,  Ty         March  16 

X 

P  cos  ^' 
sin  Qi—X) 

loge 

p  sin  9' 
cos  d 
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Beginning. 

Ending. 

i6»»     0™ 

I9*»  so°» 

0        t       •» 

e        t        w 

237    50      0 

295    21       0 

—  103    51    18 

—  103    51    18 

341    41    18 

39  12  18 

9.99989 

9.99989 

9.49719  n 

9.80079 

9.49708  n 

9.80068 

—  0.31411 

+  0.63194 

8.3491 1 

8.3491 1 

9.99984 

9.99986 

8.34895 


8.34897 
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Greenwich  Mean  Time,  T^         March  i6 

p  cos  ip* 

sin  d 
cos  (ai  —  ^ 


p  sin  f '  sin  d 

r 
/)  COS  ip'  COS  //  COS  (a4  —  /I) 

c  =  c.  +  c. 

const,  log 
P  cos  ^  cos  (a*  —  /I) 

logr 

const,  log 
I  sin  d 

i 

M  sin  J/ 
w  cos  JS/" 

tan  ^ 
M 

sin  <^ 

log  M 

n  sin  iV 

«  cos  JV 

tan  iV' 

sin  JV 
logn 
tan/ 
log  C 

Ctan/ 
/ 

L 

M^N 

log  /v 
colog  Z 


Beginning. 

Ending. 

i6*>  o°> 

igh  ^Qin 

+  0.02233 

+  0.02233 

9.99989 

9.99989 

8.42682  n 

8.40895  n 

9-97743 

9.88924 

8.40414  » 

8.29808  n 

—  0.02536 

—  0.01986 

+  0.04769 

+  0.04219 

6.77593  « 

6.75806  n 

—  0.00060 

—  0.00057 

9.97716 

9.88899 

+  0.94878 

+  0.77444 

+  0.94818 

+  0.77387 

7.63992 

7.63992 

9.97732 

9.88913 

7.61724 

7.52905 

+  0.004142 

+  0.003381 

7.63992 

7.63992 

7.92390 

8.20963  n 

556382 

5.84955  n 

+  0.000037 

—  0.000071 

-  0.54033 

+  o- 37375 

—  0.18341 

+  0.41324 

+  0.003944 

+  0.004706 

+  0.002533 

-|-  0.002641 

9.73266  n 

9.57258 

9.26342  n 

9.61620 

0.46924 

9.95638 

251**  15'  3" 

42  *»  7'  38" 

9.97632  n 

9.82658 

975634 

9.74600 

7.59594  . 

7.67265 

7.40364 

7.42177 

0.19230 

0.25088 

sr  17'  24" 

6o*>  41'  56" 

9.92501 

9.94055 

7.67093 

7-73210 

7.67196 

7.67194 

9.97689 

9.88866 

7.64885 

7.56060 

+  0.00446 

+  0.00364 

+  0.56947 

4-  0.56920 

+  0.56501 

+  0.56556 

193"*  57'  39" 

341 0  25'  42" 

9.38248  n 

9.50309  n 

975634 

9.74600 

0.24794 

0.24752 

EPH  1904 


sin  ip 
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Greenwich  Mean  Time,  T^ 


m 


Beginning;. 

Ending. 

March  i6 

j^h       Qin 

ig**  50"* 

>!> 

—  H**    6'    7" 

—  ] 

[8^  17'  II" 

log-? 
n 

2.08541 

.2.01390 

cos  (M  •—  -A^) 

g.98698  n 

9.97678 

2.07239  « 

1.99068 

cos  (J/—  N) 

+  118.138 

— 

97.877 

logZ 

9.75206 

9.75248 

cos  ^ 

9.98671 

9-97749 

colog  n 

2.32907 

2.26790 

2.06784 

• 

1.99787 

^  L  cos  fp 

^        n 

—  116.908 

+ 

99-510 

1 

m 

m 

T 

+        1.230 

+ 

1.633 

h     m 

h     m 

T 

16      0 

19    50 

r+r 

16      1.230 

19    51.633 

k 

—  6  55.420 

— 

6  55.420 

March 

16**  22^  56".65o 

17- 

2^  47'".o53 

Local  Mean  Time, 

No  correction  is  necessary,  since  the  assumed  times  differ  very  little  from  the  com- 
puted ones. 

Therefore  we  have — 

Beginning  of  the  eclipse,  March    i6*»  22*^  56"^  39^o  }  ^^^^^  ^^^^  ^.^^ 
End  of  the  eclipse,  "        17     2   47      3 .2  f 

Ending. 

o  * 

42  24.8 
o    0.0 


Beginning. 

e  t 


constant 


71  23.5 
+  180     0.0 


Angle  of  position:  F  251  23.5  42  24.8 

from  the  north  point  of  the  Sun's  disk  toward  the  east  for  direct  image. 

Moon's  Phases^  Libration^  etc. — Page  440  gives  the  Washington  mean  times  of  the 
Moon's  phases,  apogee^  perigee  and  greatest  libration,  together  with  the  formulae  for  find- 
ing the  libration  in  longitude  and  latitude  whenever  required. 

Mean  Places  of  Stars  Occulted  During  the  Year, — Pages  441-444  contain,  for  the  year 
1904,  the  adopted  mean  places  and  annual  proper  motions,  applicable  to  Struve's  preces- 
sion,, of  such  stars  as  will  be  occulted  by  the  Moon,  but  are  not  included  in  the  list  given 
on  pages  304  to  311.  These  additional  stars  are  necessary  in  order  to  provide  each  month 
a  sufficient  number  brighter  than  the  7.55  magnitude  which  will  be  occulted  at  a  distance 
of  more  than  25®  from  the  Sun. 

Elements  of  Occultations, — Pages  445-477  give  the  elements  for  the  prediction  of  the 
times  of  occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  The  sys- 
tem of  co-ordinates  employed  is  similar  to  that  already  described  for  eclipses,  the  funda- 
mental plane  passing  through  the  center  of  the  Earth,  and  being  taken  perpendicular  to 
-the  line  joining  the  star  and  the  center  of  the  Moon,  but  the  cone  circumscribing  the 
Moon  and  star  is  regarded  as  a  cylinder  which  intercepts  the  fundamental  plane  in  a  circle 
iiaving  the  same  linear  diameter  as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red ns  from  1904.0  give  the  quantities 
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Greenwich  Mean  Time,  T 


of  t1)o  'Uar  At  tho  beginning  of  190410  its  appaxent 
i        .  t  ( 1 1  u(  t ions  Arc  nufliciently  accurate  to  be  d^nitive 
'    mufuth^n  tft  A\  «^.,  an^  five  columns  giving  certain 
itiK  (  Ditjniu  tion  o(  the  Moon  and  star  in  right  ascen- 

ili.    nininint»  7\  At  which  the  two  bodies  are  in  geooesi- 

\l  (hat  luonuMU  the  co-ordinate  x  of  the  asds  o^  ulie 

! , . I     (111-  \a\\\c  ;  <M\>.     The  cvihimn  If^^arr-  A v^Sf^  M.  :frxi£s 

'  till    Nloon  anti  !ilAr  At  lhcs»nienii'CCTiejaiLC3q»ff«ssttii  rL 

f>  cos  f'  c  ^^^1^    monu-nt.     OvV.\:;iw»s^  ,v*  aady  ^Jsne  nSie  viEntnirns 


n  ■  ( 


.r.  IN.  n 


A  ill  W  \  iN".M<\ 

p  CO-  •«  -  ••  '•  r    ! 

'  mmi  iv..i\  Sr  oovr.^TQttfvS  Mr  40:5  -pax  ^  triit  Escrh.  by 

:  ..ivo,  :^i  :*TJC  <i>j^mtlL  '^  'xt  initRir  itian  rtnnr 

.-..  u:'  . .^  r-.::^  iu^iuifii  dht  luntntht  ac  iwt  oiacEL 
_,..'. V-  rr  s.ii.'n  irmjciit  *iiS^:ttan-.:iiaaBBni--iiurnai 
,  : .  :  t^  vvrjjsinui^  .jon^niMtsinx:  anifhr  Jit  t^aar .  ir  "lie 
'    ^  /.  :  i-Tiiirti  ijji  i  3i>v  n:hxiuns:K^  te^  :toat  or  luun 

^:n  J/  9.9763211  ^ 

log/./  9.75634  •— '""--rtm 

'.  sin  AT  7-59594  .  T';^^'^ 

/;  cos  JV  7.40364  7.421   — ^* 

tan  JV  0.19230  a25o88 

J\r  57<»  17'  24"  6o*>  41'  56^  ^"^ 

n  J\r  9.92501  9-94055 

n  767093  7-73210 

/"  7.67196  7-67194 

9.97689  9.88866 

7.64885  7.56060 

+  0.00446        +  0.00364 
+  0.56947        +  0.56920 

+  0.56501        +  0.56556 
193*"  57'  39"      341"*  25'  42 


ff 


9.38248  n  9-50309  « 

975634  9-74600 

0.24794  0.24752 

9.38676  n  9.49661  m 
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trie  conjunction  by  the  application  of  an  approximate  correction  taken  from  Mr.  Downes's 

table,  printed  in  the  volumes  of  the  American  Ephemeris  for  1882  to  1899.     This  correction 

must  be  reckoned  in  mean  solar  hours,  and  will  be  designated  by  the  symbol  /.     It  will  have 

the  same  sign  as  h^. 

When  Downes's  table  is  not  available,  the^  correction  may  be  computed  from  the 

formulae, 

f ^  =  /o  COS  f '  sin  h^ 

A 

^'  =  [9.4192]  COS  -^^o 


By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  with 
the  elements,  we  shall  have  the  Washington  mean  time  of  local  conjunction  within  a  few 
minutes. 

(2)  Compute  for  the  instant  T-^t  the  following  quantities,  in  which  t^  is  the  sidereal 
equivalent  of  the  mean  time  interval  t: 

f  =  /o  cos  9'  sin  {h^  +  O 

r^  =  /o  sin  ^'  cos  ^  —  p  cos  ^p'  sin  b  cos  (h^  +  O  ~^x  —  ^^a 

f  =  [94192]  P  cos  sp'  cos  {\  +  /J 

17'  =  [94192]  p  cos  ^'  sin  b  sin  (A^  +  O  =  [9*4^92]  f  sin  ^ 

y  =  K+y/ 

Compute  also  m,  M^  n,  JV,  and  ifi  from  the  equations 

m  sin  M  '=:  X  —  f 
tn  cos  M  -rzz  y  —  r^ 
n  sin  N  =z  x'  ^  ^' 
n  cos  N  =i  y  —  if 
sin  ^  ==  [0.5646]  m  sin  {Af  ^  N) 

4f  being  taken  between  the  limits  ±  90^.     Finally  compute 

ri.7782];w         ,,_       ._,       ri.2135] 

T  =  —  i — Li — J_  cos  (M  —  ^y )  If  i ^^  cos  iff 

n  ^  '  « 

^^  ==  ^^flrff'''  '^'•^  (^  =F  ^')  -  f  sin  (iV^  =p  <>)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for  an  emer- 
sion. Both  r  and  dr  thus  have  two  values,  which  are  expressed  in  minutes  of  time,  and  in 
order  to  distinguish  them  let  those  pertaining  to  immersion  be  designated  respectively  r' 
and  dr\  while  those  pertaining  to  emersion  are  designated  r"  and  dr".  We  then  have  for 
the  Washington  mean  times  of  the  phases 

Instant  of  immersion  =  T  '\'  i  -{-  r*  -{-  dx' 
Instant  of  emersion     =  T  -{- 1  -^  r*'  -^  dr" 

These  expressions  are  practically  exact,  but  the  corrections  dr  seldom  amount  to  so 
much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  permissible  they 
may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable  to  compute  ^,  17,  x,  and 
y  for  the  times  of  immersion  and  emersion  finally  obtained.  If  these  times  are  correct  the 
quantities  in  question  will  fulfill  the  condition, 

V  (jc  —  ^y  +  (j'  —  "nY  =  0.2725 

If  log  m  sin  {M  —  N)>  9-4354>  sin  (p  will  be  numerically  greater  than  unity,  and  no 
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necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning  of  1904  to  its  apparent 
place  at  the  time  of  occultation.     These  reductions  are  sufficiently  accurate  to  be  definitive. 

Under  the  general  head,  At  Conjunction  in  R,  A.,  are  five  columns  giving  certain 
quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and  star  in  right  ascen- 
sion,  as  follows: — 

The  Washington  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are  in  geocen- 
tric conjunction  in  right  ascension.  At  that  moment  the  co-ordinate  x  of  the  axis  of  the 
cylinder  on  the  fundamental  plane  has  the  value  zero.  The  column  Hour  Angle ^  H^  gives 
the  common  geocentric  hour-angle  of  the  Moon  and  star  at  the  same  moment,  expressed  in 
sidereal  time  and  counted  from  the  meridian  of  Washington — positive  toward  the  west  and 
negative  toward  the  east  Column  Y  gives  the  co-ordinate  y  of  the  axis  of  the  cylinder 
upon  the  fundamental  plane  at  the  same  moment.  Columns  x^  and  y  give  the  variations 
of  X  and  y  in  one  hoiir  of  mean  time.  The  linear  unit  in  these  columns  is  the  Earth's 
equatorial  radius.  The  limiting  parallels,  north  and  south,  show  the  extreme  limits  of 
latitude  within  which  the  occultation  will  be  visibla 

By  the  aid  of  these  elements^  the  Washington  mean  time  of  immersion  and  emersion 
of  a  star  relatively  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the  Earth  by 
a  method  nearly  the  same  as  that  already  explained  for  computing  eclipses,  but  somewhat 
more  simple. 

Prediction  of  Occult  at  ions  for  a  Given  Place. — ^When  it  is  desired  to  predict  the  circum- 
stances of  one  or  more  occultations  at  any  place,  the  first  step  will  be  to  select  them  from 
the  general  list  given  in  the  Ephemeris.     The  conditions  of  visibility  are: — 

1.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 

2.  The  quantity  ^—  I,  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in  the 
east,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hoiur. 

3.  The  Sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T  ^  X,  unless  the  star  is  bright  enough  to  be  seen  in  the  da3rtime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course  will  be  to  write 
the  value  of  ~>l  on  the  bottom  of  a  slip  of  paper,  and  in  passing  through  the  list  of  occulta- 
tions, to  pause  over  each  one  for  which  condition  (i )  is  fulfilled,  and  examine  by  means  of  the 
slip  whether  conditions  (2)  and  (3)  are  also  fulfilled.  If  either  fails,  the  computer  passes  on. 
Sometimes  it  will  be  difficult  to  determine  whether  If  —  i  or  T —  I  falls  within  the  limits; 
and  in  such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the  decision 
for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in  less  than  a  day,  and 
it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emersion  from  the 
elements,  and  to  that  end  let — 

7"=  the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  ex- 
pressed in  Washington  mean  solar  time; 
^=the  Washington  west  homr-angle  of  the  two  bodies  at  that  moment; 

>l=the  longitude  west  of  Washington; 
A^=Zr— ^=the  local  hour-angle  of  the  star  at  the  instant  T; 

^=the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows: — 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  f',  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  567. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent  conjunction  of  the 
Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced  from  the  time  of  geocen* 
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trie  conjunction  by  the  application  of  an  approximate  correction  taken  from  Mr.  Downes's 

table,  printed  in  the  volumes  of  the  American  Ephemeris  for  1882  to  1899.     This  correction 

must  be  reckoned  in  mean  solar  hours,  and  will  be  designated  by  the  symbol  /.     It  will  have 

the  same  sign  as  h^, 

"When  DowNEs's  table  is  not  available,  the  correction  may  be  computed  from  the 

formulae, 

^^  =  /o  cos  f '  sin  h^ 

A 

f  =  [9.4192]  cos  -^^o 
t    = 


X'  -   ^' 

By  applying  /  to  the  Washington  mean  time  of  geocentric  conjunction,  as  given  with 
the  elements,  we  shall  have  the  Washington  mean  time  of  local  conjunction  within  a  few 
minutes. 

(2)  Compute  for  the  instant  T'-f-  /  the  following  quantities,  in  which  t^  is  the  sidereal 
equivalent  of  the  mean  time  interval  t: 

S  ss  p  cos  ^'  sin  {k^  +  O 

Tj  =  /o  sin  ^'  cos  d  —  p  cos  ^ '  sin  d  cos  {h^  +  O  ^^i  —  ^a 

r  =  [94192]  p  cos  sp'  cos  (A^  +  /J 

V  =  [9*4192]  p  cos  ^'  sin  d  sin  (A^  +  O  ^  [9*4^92]  ^  sin  d 

y  =  Y+yt 

Compute  also  m.  My  n,  N^  and  ^  from  the  equations 

m  sin  M  ^=.  X  —  f 
m  cos  M  =:  y  —  71 
n  sin  N  :=z  x'  --  ^' 
n  cos  N  ^^  y  —  tl 
sin  ^   =  [0.5646]  m  sin  (M  ^  N) 

4f  being  taken  between  the  limits  dL  90^.     Finally  compute 

[i.yyS2'\m        ,  -  _       __,       ri.21351 
T  r=  —  L,-^ — J_  cos  (JkT  —  iVT)  3:  i i^  cos  0 

''  =  -^^flr?  f'-  *=°'  (^  T  ^')  -  f  sin  (N  rp  ^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive  for  an  emer- 
sion. Both  r  and  dr  thus  have  two  values,  which  are  expressed  in  minutes  of  time,  and  in 
order  to  distinguish  them  let  those  pertaining  to  immersion  be  designated  respectively  r' 
and  ^t',  while  those  pertaining  to  emersion  are  designated  r"  and  ^r".  We  then  have  for 
the  Washington  mean  times  of  the  phases 

Instant  of  immersion  =  7'+^  +  ^  +  ^^ 
Instant  of  emersion     =  7*  -f-  /  +  r"  -|-  ^^' 

These  expressions  are  practically  exact,  but  the  corrections  dr  seldom  amount  to  so 
much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  magnitude  is  permissible  they 
may  be  omitted.  As  a  check  upon  the  results,  it  will  be  advisable  to  compute  ^,  r),  x,  and 
y  for  the  times  of  immersion  and  emersion  finally  obtained.  If  these  times  are  correct  the 
quantities  in  question  will  fulfill  the  condition, 

V  {x^  ^Y  +  (y  —  rjY  =  0.2725 

If  log  m  sin  {M—JV)>  9.4354,  sin  <p  will  be  numerically  greater  than  unity,  and  no 
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occultation  is  to  be  expected  at  the  given  place;  but  a  veiy  small  one  may  occur  if  the 
excess  of  the  computed  distance  over  the  Moon's  semidiameter  happens  to  be  within  the 
errors  of  the  ephemerides  of  the  Moon  and  star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the  time  of  con- 
tact, is  reckoned  from  the  north  point  toward  the  east,  and  designated  by  the  symbol  P. 
It  is  found  from  the  formula, 

P^N  —  ^  +  AP  for  immersion, 

/'=^+^^  +  a/'±  180**  for  emersion, 

where  the  angles  N —  ^  and  N  -\'  ip  aie  taken  directly  from  the  computation  of  dr,  and  dP 
is  got  in  minutes  of  arc  from  the  expression 

In  the  latter  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion  and 
positive  for  an  emersion. 

The  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the  north  toward 
the  east,  and  is  found  from  the  formula, 

V=:P^  C 

where  C  is  computed  from  the  expression 

e  +  [8,22i8]rr  -  [4-98io]t-f 
^  ^  +  [8.22i8]r,'  +  [4.98io]r^. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  correspond  with 
the  phase  for  which  C  is  required. 

In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901  instructions  are 
given  for  constructing  three  special  tables  which  greatly  diminish  the  labor  of  computing 
occultations,  but  as  these  tables  should  contain  from  4  700  to  6  300  quantities,  and  as  they 
would  apply  only  to  the  place  for  which  they  were  computed,  it  will  rarely  be  worth  while 
to  undertake  the  labor  of  forming  them.  Those  who  desire  further  information  on  the 
subject  may  consult  any  one  of  the  volumes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  a  Tauri  on  March 
22,  1904,  for  Albany,  whose  position  is — 

IP  =  +  42^  39'  W'S 
jl  =  —    o**  13"  i2*.g 

and  whose  geocentric  co-ordinates  are— 

P  sin  ^'  =  9.8288 
P  cos  ^'  ^  9.8672 

From  the  elements  on  page  452,  we  have 

h       m 

T=       7  21.9 

jy=  +  2    51.8 

and  ^^  =s  ZT  —  -^  =  +  3     5.0 

From  DowNEs's  table,  or  from  the  formulae  on  page  573,  we  find  the  correction,  /,  to 
the  Washington  mean  time  of  geocentric  conjunction,  T,  to  be  about  +  70";  therefore  the 
Washington  mean  time  of  apparent  conjunction  is — 

7*+  /  =  March  22*"    8"»  31-9. 


W.  T.  of  :5  Hoar-ancle. 

a  Tauri  d  h     m  h    m 

occulted  at  Albany.  N.  Y.      Mar.     22  7  21.9       —  2  51.8 
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T+  ^    March  22*" 

9"  31"  9 

K 

+ 

3     50 

to 

+ 

I  Z0.2 

K  +  ^0  (in  arc) 

+  630   48' 

p  cos  9' 

9.8672 

'  sin  {h^  +  /o) 

99529 

log? 

9.8201 

^ 

+ 

0.6608 

/o  sin  sp' 

9.8288 

cos  ^ 

9.9822 

logi?i 

9.81 10 

'yi 

+ 

0.6471 

/o  cos  sp' 

9.8672 

sin  ^ 

9.4486 

cos  (i^o  +  to) 

9.6449 

lo'g  17» 

8.9607 

'ys 

+ 

0.0914 

-nx  —  'n%  —  'n 

+ 

0.5557 

const,  log 

9.4192 

p 

cos  ip*  cos  (Ao  +  ^0) 

9.5121 

loge' 

8.9313 

e' 

+ 

0.0854 

const,  log 

9.4192 

^  sin  ^ 

9.2687 

logV 

8.6879 

V 

+ 

0.0487 

logx' 

9.7566 

log/ 

0.0669 

log^c 

98235 

X 

+ 

0.6660 

logy 

8.8482 

logy  / 

8.9151 

y/ 

+ 

0.0822 

y 

+ 

0.4944 

y  —  -n 

x'  —  P 

.  /  -  V 

m  sin  M 
m  cos  M 


-f-  0.0052 
+  0.0209 
+  0.4856 
-f-  0.0218 
7.7160 
8.3201 


+  0.5766 


The  computation  of  dr  for  the  two  contacts  is 

cos  (-A^  =}=  ^) 

log   Tji 

log  (I) 
(X) 

sin  {JV  =p  <p) 
log  e 

« 

log  (2) 
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tan  Af 

9-3959 

M 

13*'  58' 

cos  Af 

9.9870 

log  m 

8.3331 

n  sin  N 

9.6863 

n  cos  N 

8.3385 

taniV 

1.3478 

N 

87^  26' 

sin  N 

9.9996 

log  « 

9.6867 

const,  log 

0.5646 

log  m 

8.3331 

sin  {M  —  iVT) 

9.9817  « 

sin  ^ 

8.8794  » 

^ 

— 4**  21' 

const,  log 

1.7782 

log?!? 

8.6464 

cos  (M  —  ^) 

• 

94542 

9.8788 
—0.76 

const,  log 

I-2I35 

colog  /r 

0.3133 

cos  ^ 

9.9988 

[1. 2 1 35]  cos  ^ 
'                n 

1.5256 
T     33-54 

T  for  immersion 

m 

—   34-30 

T  for  emersion 

+    32-78 

as  follows: 

Immersion. 

Emersion. 

91 »  46' 

83<>     6' 

8.4890  n 

9.0797 

8.9607 

8.9607 

7.4497  n 

8.0404 

—  0.0028 

+    O.OIIO 

9.9998 

9.9968 

9.8201 

9.8201 

9.8199 


9.8169 
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( 

Immersion. 

Emersion. 

(2) 

+    0.6605 

4-    0.6560 

(0  -  (2) 

—   0.6633 

—    0.6450 

log   [(I)  -  (2)] 

9.8217  » 

9.8096  n 

const,  log 

6.7591 

6.7591 

logT* 

3.0706 

30312 

colog  (n  cos  ^) 

0-3145 

0.3145 

log  ^T 

9.9659  n 

9.9144  « 

^T 

m 
—         0.92 

m 
—         0.82 

T+^r 

-      35-22 
d       h       m 

+       31-96 
h       m 

r+/ 

March 

22      8    31.9 

8  31.9 

Washington  Mean  Tvme  of  Phase, 

it 

22      7   56.7 

9     3.9 

X 

—    0    13.2 

—  0  13.2 

Albany  Mean  Time, 

a 

22      8      9.9 

9  I7-I 

To  find  bP  and  P: 

• 

log  lyj     8.9607 

log? 

9.8201 

(3) 

+  0.0913 

sin  N    9.9996 

cos  iV 

8.65 1 1 

(4) 

-|-  0.0296 

log  (3)     8.9603 

log  (4) 

8.4712 

(3)  +  (4) 

-|- 0.1209 

Immenion. 

Emersion. 

log  [(3)  +  (4)] 

9.0824 

9.0824 

const,  log 

9.0819  ff 

9.0819 

logT* 

3.0706 

3.0312 

colog*  cos  ip 

logdP 

0.0012 

0.0012 

« 

1.2361  n 

1. 1967 

dP 

—   0°    1/ 

+      0°    16' 

N^iP 

91      46 

83       6 

constant 
P 

0        0 

+  180       0 

Angle  of  position: 

91°    29' 

263**  22' 

from  the  north  point  of  the  Moon's  limb  toward  the  east,  for  direct  image. 

Occultations  Visible  at  Washington^  pages  478-479. — Here  are  given  in  detail  all  the 
data  necessary  for  observing  every  occultation  of  the  general  list  which  is  visible  at 
Washington  during  the  current  year. 

Phenomena  of  Planets  and  Satellites^  pages  480-513. — ^These  are,  for  the  most  part, 

sufficiently  explained  in  the  body  of  the  work,  but  the  following  additional  explanations 
may  b'e  of  service  in  some  cases : — 

Disks  of  Mercury^  Venus  and  Mars,  pages  480-482. — ^The  angle  ^,  needed  in  reducing 
meridian  observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to 
the  Sun  makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction 
west,  north,  east,  south.  This  position-angle  is  reckoned  from  0°  to  360^,  as  in  the 
measurement  of  double  stars,  the  planet  taking  the  place  of  the  central  star,  but  its  measure 
is  90°  greater  than  in  the  case  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 
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Satellites  of  Jupiter,  pages  483-507. — The  abbreviations  designating  the  phenomena 
are  explained  at  the  foot  of  each  page ;  the  diagram  is  on  page  483. 

Satellites  of  Saturn,  pages  508-511. — The  diagram  and  explanations  are  given  on 
pages  508  and  509,  the  Washington  mean  times  of  greatest  elongations  on  pages  509  to 
511,  and  the  apparent  elements  of  the  rings  on  page  511. 

The  diagrams  and  ephemerides  of  The  Satellites  of  Uranus  are  given  on  page  512,  and 
those  of  The  Satellite  of  Neptune  on  page  513. 

Phenomenay  pages  514-515. — The  predicted  times  of  the  conjunctions,  quadratures, 
and  oppositions  of  the  planets  with  respect  to  the  Sun  are  respectively  the  instants  when 
the  longitude  of  each  planet  differs  from  that  of  the  Sun  by  0°,  ±  90*^,  or  180°. 

For  the  conjunction  of  the  planets  with  the  Moon,  and  with  each  other,  the  predicted 
times  are  the  instants  when  the  two  bodies  have  the  same  right  ascension.  The  degrees 
and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of  conjunction. 

Positions  of  Observatories,  pages  516-520. — The  latest  available  data  have  been  used 
in  compiling  these  positions,  and  many  of  them  have  been  furnished  through  the  courtesy 
of  the  directors  of  the  several  observatories  in  response  to  a  circular  issued  by  this  office. 
The  values  given  for  the  Reduction  to  Geocentric  Latitude  and  Log  p  are  based  upon 
Col.  A.  R.  Clarke's  elements  of  the  terrestrial  spheroid,  published  in  1866,  from  which 
we  have — 

log  ^  =  8.9152515 
f*  —  ^  =  —  11'  40.44"  sin  2^  -{-  1. 19"  sin  4^ 
log  p  =  9.999  2645  +  0.000  7374  cos  2^  —  0.000  0019  cos  4f 

PART  /r.— STAR  NUMBERS,  APPARENT  PLACES  OF  STARS,  AND  OTHER 
DATA,  BASED  ON  THE  CONSTANTS  OF  THE  PARIS  CONFERENCE 
OF  MAY,  1896. 

Page  522  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars  and  for 
computing  the  star  numbers,  the  whole  expressed  in  terms  of  the  notation  of  Bessel  and 
the  constants  of  the  Paris  Conference  of  May,  1896. 

Page  523  contains  the  usual  data  for  precession,  nutation,  obliquity  of  the  ecliptic, 
and  the  Sun's  aberration,  all  of  which  will  be  rendered  sufficiently  clear  by  the  explana- 
tions given  on  pages  561-562  respecting  the  similar  data  on  pages  285-286. 

Pages  524-527  contain  the  logarithms  of  the  Besselian  Star-Numbers  A,  B,  C,  D,  for 
each  Washington  mean  midnight,  and  pages  528-535  contain  the  Independent  Star-Num- 
bers for  the  same  dates ;  to  all  of  which  the  explanations  given  on  pages  562-563  apply, 
except  that  the  formulae  on  page  522  must  be  employed  instead  of  those  on  page  290. 

Pages  536-547  contain  the  apparent  positions  of  the  five  circumpolar  stars,  a,  d,  and 
X  Ursae  Minoris,  51  Cephei,  and  a  Octantis  for  their  upper  transit  at  Washington.  The 
arrangement  of  the  data  is  the  same  as  on  pages  312-323,  and  consequently  the  explana- 
tions given  on  page  563  apply  here  also. 

Pages  548-552  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent 
places  of  25  stars,  being  all  those  embraced  in  the  list  on  pages  304-311  whose  declina- 
tion exceeds  ±  78°  30',  except  the  five  circumpolar  stars.  For  stars  of  less  declination 
than  ±  78°  30'  the  apparent  places  'derived  by  using  the  constants  of  the  Paris  Confer- 
ence differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
which  never  exceed  o.oi5^  in  right  ascension  or  o".o5  in  declination,  and  consequently, 
throughout  that  range,  the  places  given  on  pages  324-399  may  be  regarded  as  correct  for 
either  set  of  constants;  or,  in  other  words,  when  using  the  constants  of  the  Paris  Con- 
ference the  positions  of  all  stars  not  contained  in  pages  536-552  may  be  taken  with 
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sufficient  accuracy  from  pages  324-399.     The  explanation  on  page  563,  respecting  the  data 
on  pages  324-399,  applies  also  to  pages  548-552. 

Latitude  by  Observed  Altitude  of  Polaris^  page  591. — Table  IV,  page  591,  replaces  the 
Tables  A,  B,  C,  D,  given  as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874  to 
1 881,  and  is  intended  for  use  at  sea  and  reconnaissance  on  land.  It  is  constructed  up>on 
the  assumption  that  Polaris  has  a  declination  of  -[-88°  47^-8,  and  an  observed  altitude  of 
45°,  and  will  furnish  an  approximate  value  of  the  latitude,  the  probable  error  of  which,  in 
so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  an  assumed  right  ascension  of  i^  24*°.9 
for  Polaris,  but  somewhat   greater   accuracy  may  be  insured  by  substituting  the  right 
ascension  for  the  date  of  observation,  from  pages  312-323  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 

AND  NAUTICAL  ALMANAC  FOR  1904. 

Among  American  astronomers  there  are  wide  differences  of  opinion  respecting  the 
decisions  of  the  Paris  Confkrenck  of  May,  1896,  and  for  that  reason  it  has  been  thought 
best  to  give,  in  the  American  Ephemeris  for  1904,  two  wholly  distinct  sets  of  constants 
for  precession,  nutation,  aberration,  and  mean  obliquity  of  the  ecliptic,  namely:  first, 
those  of  Struve  and  Peters,  and  second,  those  adopted  by  the  Paris  Conference  of 
1896.     Their  values  for  1904.0  are  as  follows: 

Stnive  and  Peters.  Paris  Conference. 


Precession 
Nutation 
Aberration 
Mean  Obliquity 


50.2647 
9.2240 
20.4451 
23°  27'    5".90 


502573 
9.21 
20.47 
23°  27'    6".39 


The  constants  of  Struve  and  Peters  are  employed  in  the  quantities  on  pages  286  to 
399,  and  those  of  the  Paris  Conference  in  the  quantities  on  pages  522  to  552,  and  thus 
everyone  is  left  free  to  choose  between  them.  For  stars  distant  more  than  11^  30'  from 
either  pole,  the  apparent  places  derived  by  using  the  constants  of  the  Paris  Conference 
differ  from  those  derived  by  using  the  constants  of  Struve  and  Peters  by  quantities 
which  never  exceed  o*.oi5  in  right  ascension,  and  o".o5  m  declination,  and  consequently 
throughout  that  region  the  star  ephemerides  given  on  pages  324  to  399  may  be  regarded 
as  correct  for  either  set  of  constants.  For  the  five  circumpolar  stars,  and  twenty-five 
other  stars  whose  declinations  exceed  ±78**  30'  two  sets  of  ephemerides  are  given;  one 
depending  upon  the  constants  of  Struve  and  Peters,  and  the  other  depending  upon  the 
constants  of  the  Paris  Conference. 

The  formulaj  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  Struve  and  Peters,  are  given  on  page  290. 

The  nutation  given  on  page  286,  and  used  in  the  Besselian  and  independent  star-num- 
bers, page  303;  in  /',  pages  295  to  302,  and  in  the  ephemerides  of  the  apparent  places  of 
the  fixed  stars  for  every  tenth  transit,  pages  324  to  399,  is  computed  with  the  values  of  A* 
and  IV  given  on  page  290,  while  the  nutation  used  in  the  Besselian  and  independent 
star-numbers  (except/')  given  on  pages  291  to  302  is  computed  with  the  values  of  A  and 
B  given  on  page  290. 

In  the  daily  ephemeris  of  the  five  circumpolar  stars  given  on  pages  312  to  323  the 
nutation  is  computed  with — 


-'/=-  —  0.342  53  s 
-}-  0.004  10  s 

—  0.025  *9  s 
-f-  0.002  93  s 
-^-  0.000  25  s 

—  0.000  IIS 

—  0.000  05  s 
-|-  o  000  10  s 


n  ^ 
n  2^ 
n  20 

n  (0  +  8i°  54') 
n  (20  -  ft) 
n  (30  --  /•  ) 
n  2(  0  —  ^) 
n  2(0  -  /") 
n  (2/"—  Q) 


+  0.000  09  s 

+  0.000  05  COS  /'' 

+  0.000  04  sin  2/" 
—  0.004  05  sin  2([ 
-f  o.ooi  35  sin  (C  —  /") 
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/?  =  —  9.2240  cos  Q 
-f-  0.0895  cos  2Q 

—  0.5506  COS  2  0 

—  0.0092  COS  (0  +  281*'  17') 

—  0.0027  COS  (30  —  /'  ) 

-f-  0.0067  COS  (2  0  —  Q) 

-f-  0.0024  COS  (2/''  —  ft  ) 

—  o  0023  sin  r* 
+  0.0008  cos  iV* 

—  0.0885  cos  2  (T 
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and  the  result  in  right  ascension  is  diminished  by  the  quantity/ — /'  =  —  o".i866  sin 
2(t  +  o".o622  sin  (C  —  ^")'  which  is  the  same  for  all  stars. 

The  formulae  for  the  reduction  of  stars  from  mean  to  apparent  place,  using  the  constants 
of  the  Paris  Conference,  are  given  on  page  522. 

The  nutation  on  page  523  includes  only  the  terms  in  ft,  2ft,  L,  2L,  and  3L.  This 
value  of  the  nutation  has  been  used  in  all  the  ephemerides  of  the  Sun,  Moon,  and  planets, 
in  the  apparent  places  of  the  stars  for  ever}'  tenth  transit  given  on  pages  548  to  552,  and 
in/*  on  pages  528  to  535.  The  nutation  used  in  the  daily  ephemerides  of  the  circumpolar 
stars,  pages  536  to  547,  is  computed  with — 


^  =  r  —  0.342  16  sin  ft 
-|-  0.004  15  sin  2ft 

—  0.024  95  ^^^  ^^ 

+  0.002  18  sin  (L  +  75.3°) 

—  0.000  97  sin  (3L  -f  78.7*^) 
+  0.000  25  sin  (20  —  ft  ) 

—  0.000  05  sin  2  (  0  —  ft  ) 
+  0.000  10  sin  2(0  —T') 
-|-  0.000 09  sin  (2r'—  ft) 
-|-  0.000  05  cos  r' 

-|-  0.000  04  sin  2r' 

—  0.004  05  sin  2  C 

+  o.ooi  35  sin  (  c  —  /"  ) 


B  z=.  —  9.2100  cos  ft 

-f-  0.0900  cos  2  ft 

—  0.5460  cos  2L 

—  0.0210  cos  (3L  +  78.7°) 
+  0.0090  COS  (L  —  78.7°) 

+  0.0067  COS  (2  0  —  ft  ) 
+  0.0024  COS  (2r'— ft) 

—  0.0023  sin  /" 

+  0.0008  cos  2r' 

—  0.0885  COS  2  ([ 


and  the  result  in  right  ascension  is  diminished  by  the  quantity  / — /'  =  —  o".i866  sin 
2<I  +  o"!o622  sin  (C  —  T' ),  which  is  the  same  for  all  stars. 

The  terms  of  short  period  in  the  nutation  given  on  pages  287  and  288  are  included  in 
the  values  of  the  star-numbers  on  pages  524  to  535.  They  are  derived  from  manuscript 
tables  of  A'^  and  B''j  in  accordance  with  the  formulae — 

d"flf  =  Nutation  in  longitude  =  A"iff 
9"w  =  Nutation  in  obliquity    =  —  ^" 

where  (p  =  the  luni-solar  precession  =  5o".37io,  and  A"  and  ^"  are  respectively  the  short 
period  terms  in  the  expressions  for  A  and  B  on  page  522.  By  short  period  terms  are 
meant  all  terms  involving  the  Moon's  mean  longitude. 

According  to  the  formulae  on  pages  290  and  522,  the  star  constants  a,  ^,  r,  d,  a\  b\  c\  ^, 
are  computed  for  each  star  from  its  mean  place  at  the  beginning  of  the  year,  but  if  strict 
accuracy  is  required  they  should  be  computed  from  the  star's  mean  place  at  date,  and  the 
following  second  order  terms  should  be  added  to  the  usual  expressions  for  the  reduction 
from  mean  to  apparent  place,  namely — 


To  a 


a 


+  0.000  003  T»  sin  a  ^  ^^^  ^ 


:i 


—  0.000  149  t"  cos 

—  0.000  0650  T*  sin  2a 

-|-  0.000  0103  sin  2  ft  cos  la 

—  0.000  0107  cos  2  ft  sin  2a 
-f-  0.000  0620  sin  2  0  cos  2a 

—  0.000  0622  cos  2  0  sin  2a 
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tanV 


} 


secM 


To^— ^ 

o 

+  0.000  975  T*  sin'a 

—  0.000  023  cos  2  ft 

—  0.000  080  cos  2  ft  cos  2a 

—  0.000  077  sin  2  ft  sin  2a  \  tan  d 
+  0.000  040  cos  2  0 

—  0.000  467  cos  2  0  cos  2a 

—  0.000  465  sin  2  0  sin  2a  - 
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To  a — Oo  To  ^ — ^o 

s 

-f-  o.ooo  051 3  sin  (  0  +  ^  )  cos  2a  "^  —  0.000  039  cos  (  0  +  ^  ) 

—  0.000  0507  cos  (  0  +  ft  )  sin  2a  ^        ^    —  0.000  380  cos  f  0  +  ft  )  cos  2a 

r  tSin  O  S6C  O  N         '         / 

-|-  0.000  0097  sin  (0  —  ft  )  cos  2a  —  0.000  385  sin  (  0  +  ft  )  sin  2a 

—  0.000  0053  cos  (0  —  ft  )  sin  2a  J  —  0.600  380  cos  (  0  —  ft  ) 

—  0.000  040  cos  (0  —  ft  )  cos  2a 
-!—  0.000  072  sin  (  0  —  ft  )  sin  2a 


r 


sin  ^  tan  d 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less  than  80®,  but 
in  computing  the  apparent  places  given  in  the  American  Ephemeris  they  have  been  applied 
whenever  sensible. 

The  mean  places  of  383  stars,  pages  304  to  311,  are  from  the  new  Catalogue  of  Funda- 
mental  Star s^  for  the  epochs  1875  and  1900,  Astronomical  Papers  of  the  American  Ephemeris ^ 
vol.  VIII,  part  2,  prepared  in  this  office,  principally  under  the  direction  of  Professor 
Newcomb. 

The  apparent  places  of  Sirius  and  Procyon  have  been  corrected  for  the  effect  of  orbital 
motion,  as  determined  from  Auwers'  investigations,  and  tabulated  in  Astronomical  Papers 
of  the  American  EphemeriSyVoL  I,  pages  297-298.     The  values  of  these  corrections  are — 

Year.  s        Sinus.  "  s        Procyon. 

1904.0  J  a  =  —  0.065  J  ^  =  -|-  0.96  J  a  =  +  0.0x7  J  ^  =  —  1.02 

1905.0  J  a  =  —  0.079  J  ^  =  -f-  0.85  J  a  =  -|-  0.006  J  ^  =  —  1.05 

The  ephemeris  of  the  Sun  is  constructed  from  Professor  Newcomb's  Tables  of  the  Sun^ 
Astronomical  Papers  of  the  American  Ephemeris,  vol.  VI,  part  i. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun  is  8".8o, 
Paris  Conference,  May,  i8g6. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  that 
found  by  Prof.  Wm.  Harkness,  from  35  842  meridian  observations  made  at  Greenwich, 
Paris,  Washington,  Konigsberg,  Milan,  Madras,  Dorpat,  Modena,  and  Seeberg,  viz.,  16' 
x".5o;  while  in  the  computation  of  eclipses  the  value  given  by  Auwers  in  the  Astronom- 
ische  Nachrichten,  1891,  Bd.  128,  S.  367,  is  employed,  viz.,  15'  59".63. 

The  Sun's  rectangular  equatorial  co-ordinates  are  computed  from  the  longitudes  and 
latitudes  by  the  following  formulae: — 

X^Rzosl 

Y  ■=  R  sin  A  cos  ui  —  19.3  R  ^ 

Z  ^=  R  sin  X  sin  oi  -|-  44.5  R  fi 

The  reductions  to  mean  equinox,  1904.0,  are  computed  by  the  formulae — 

JX=  +  Fsec  w  JAsin  i" 

JF=  —  ^cos  w  J>lsin  I"  +  Z  J^sin  i"  +    9.1  ri?  sin  (A  +  6°) 

JZ  =  —  A" sin  to  JX  sin  i"  —  V  Aw  sin  i"  —  2X.OTi?  sin  (A  +  6°) 

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals  and 

^=the  Sun's  radius  vector; 
A=the  Sun's  true  longitude; 

i3=the  Sun's  true  latitude,  expressed  in  seconds  of  arc; 
w  =  the  obliquity  of  the  ecliptic; 
JA=:the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning 

of  the  Besselian  fictitious  year; 
Jw  =  the  reduction  of  the  mean  to  the  apparent  obliquity; 
r=:the  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 
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Semidiameter. 


The  longitude,  latitude  and  parallax  of  the  Moon  are  derived  from  Hansen's  Tables  de 
la  Luney  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Professor 
Newcomb*s  Researches  on  the  Motion  of  the  Moon,  Part  I,  page  268,*  and  Table  XXXIV 
being  replaced  by  a  corrected  one. 

The  semidiameter  of  the  Moon  is  computed  from  the  Moon's  equatorial  horizontal  par- 
allax, TT,  by  the  formula, 

S  =  0.272  506  r  -j-  I ".50 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by  Mr.  J.  Peters 
in  the  Astronomische  Nachrichten,  1895,  Bd.  138,  S.  147;  and  the  constant  i".5o  is  added 
to  cover  the  average  effect  of  irradiation.  In  the  special  case  where  ;:  =  57'  o",  this 
formula  agrees  with  Table  XXII  of  Hansen's  Tables  de  la  Lune,  p.  399,  and  in  all  other 
cases  it  is  believed  to  be  preferable  to  that  table.  The  irradiation  constant,  i".5o,  is 
omitted  in  the  computation  of  eclipses  and  occultations. 

The  ephemerides  of  Mercury,  Venus  and  Mars  are  derived  from  Professor  Newcomb's 
tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VI,  parts  2, 
3  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  in  this 
office  by  Dr.  George  W.  Hill,  Astronomical  Papers  of  the  American  Ephemeris,  vol.  VII, 
parts  I  and  2. 

The  ephemeris  of  Uranus  is  derived  from  Professor  Newcomb's  tables  of  that  planet. 
Astronomical  Papers  of  the  American  Ephemeris,  vol.  VII,  part  3.  The  ephemeris  of  Nep- 
tune is  derived  from  Professor  Newcomb's  tables  of  that  planet.  Astronomical  Papers  of 
the  American  Ephemeris,  vol.  VII,  part  4. 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Log  Dist  Anthority. 

0.00  Le  Verrter,  Theory  of  Mercury. 

0.00^ 

0.25 

0.70 

0.95 

1.30 

1.48 

0.70 

0.95 

The  elements  of  eclipses  of  the  Sun  and  occultations  of  stars  by  the  Moon  are  given  in 
accordance  with  Bessel's  method,  the  special  forms  employed  being  a  modification  of 
those  developed   in  Chauvenet's  Spherical  and  Practical  Astronomy. 

The  satellites  of  Mars  are  computed  from  manuscript  tables  based  upon  elements 
deduced  by  Dr.  \V.  S.  Harshman.  His  elements  of  Deimos  are  published  in  the  Astro- 
nomical Journal,  1894,  vol.  XIV,  p.  147;  but  those  of  Phobos  are  yet  in  manuscript. 

The  eclipses  of  Jupiter's  satellites  are  computed  from  a  Continuation  of  Damoiseau's 
Tables,  prepared  in  this  office.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  tables,  published  in  the  British  Nautical  Almanac  for  1835;  Table  II  of  each 
satellite  having  been  adapted  to  Damoiseau's  tables. 

The  fifth  satellite  of  Jupiter  is  computed  from  manuscript  tables  based  upon  unpub- 
lished elements  deduced  by  Mr.  J.  Robertson  from  observations  by  Prof.  E.  E.  Barnard. 

The  elongations  and  conjunctions  of  the  six  inner  satellites  of  Saturn  are  computed 
from  manuscript  tables  prepared  in  this  office  by  Mr.  C.  Keith.     These  tables  are  based 

*  Asironomicat  Ods^rz'ations  made'  .7/  the  C.  S.  Xavai  Obserz'aiory^  IFasAin^ton,  iSyj,  Appendix  II. 
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Mercury 

Venus 

Mars 

Jupiter  (polar) 

Saturn  (polar) 

Uranus 

Neptune 

Jupiter  (equatorial)    20.00 

Saturn  (equatorial)      9.38 


3-34 

8.546  =t  0.086 

2.842  rt  0.057 

18.78     ±  0.067 

8.77     =t  0.039 

1.68    ±  0.3 
1.28 


Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 
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upon  Prof.  A.  Hall's  elements,  as  published  in  the  Washington  Observations,  1883, 
Appendix  I.  In  the  case  of  the  elongations  of  Mimas  and  Tethys,  however,  corrections 
have  been  applied  to  make  them  conform  with  the  elements  of  Prof.  H.  Struve,  in 
Beobachtungen  der  Saturnstrabanten,  St.  Petersburg,  1898.  For  Hyperion  and  lapetus  the 
elongations  and  conjunctions  are  computed  from  Prof.  H.  Struve's  elements  as  published 
in  Beobachtungen  der  Saturnstrabanten,  St.  Petersburg,  1898. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring,  which  are  based  on  the  observations  of  Messrs.  O.  Struve, 
A.  Hall,  E.  E.  Barnard  and  T.  Lewis,  at  Pulkowa,  Washington,  Mt.  Hamilton  and 
Greenwich.  ''* 

The  elongations  of  the  satellites  of  Uranus  are  computed  from  the  data  of  Professor 
Newcomb*s  Uranian  and  Neptunian  Systems,  Washington  Observations,  1873,  Appendix  I. 

The  elongations  of  the  satellite  of  Neptune  are  computed  from  manuscript  tables  based 
upon  Prof.  A.  Hall's  elements  published  in  the  Astronomical  Journal,  1898,  vol.  XIX,  p.  65. 
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AuHAGEN,  R.  Keith,  R.  Buchanan,  E.  B.  Davis,  A.  Doolittle,  J.  Mc William,  and  H.  F.  M. 
Hedrick. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 
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I  19.292 

I  29.121 

I  38.951 

I  48.780 

58.610 

2  8.440 

2  18.269 

2  28.099 

4 

O.OII 

5 

I  19.456 

I  29.285 

I  39-115 

I  48.944 

58.774 

2  8.603 

2  18.433 

2  28.263 

5 

0.014 

6 

I  19.619 

I  29.449 

I  39.279 

I  49.108 

58.938 

2  8.767 

2  18.597 

2  28.426 

6 

0.016 

7 

I  19- 783 

I  29.613 

I  39442 

I  49.272 

59.101 

2  8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

I  19.947 

I  29.777 

I  39.606 

I  49436 

59.265 

2  9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

I  20.111 

I  29.940 

I  39.770 

I  49.600 

59.429 

2  9.259 

2  19.088 

2  28.918 

9 

0.025 

lO 

I  20.275 

I  30- 104 

I  39-934 

I  49763 

59.593 

2  9.423 

2  19.252 

2  29  082 

10 

0.027 

II 

I  20.439 

I  50.268 

I  40.098 

I  49.927 

59-757 

2  9.586 

2  19.416 

2  29  245 

II 

0.030 

12 

I  20.602 

I  30.432 

I  40.261 

I  50.091 

59.921 

2  9.750 

2  19.580 

2  29.409 

12 

0033 

13 

I  20.766 

I  30596 

I  40.425 

I  50.255 

2 

0.084 

2  9.914 

2  19.744 

2  29.573 

13 

0035 

14 

I  20.930 

I  30.760 

I  40.589 

I  50.419 

2 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.038 

;  15 

I  21.094 

I  30.923 

I  40.753 

I  50.583 

2 

0.412 

2  10.242 

2  20.071 

2  29.901 

^5 

0.041 

i6 

I  21.258 

I  31.087 

I  40.917 

I  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

0.044 

17 

I  21.422 

I  31.251 

I  41.081 

I  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

• 

i8 

I  21.585 

I  31.415 

I  41.244 

I  51074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  21.749 

I  31-579 

I  41.408 

I  51-238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

0.052 

1   20 

I  21.913 

I  31.743 

I  4I;572 

I  51.402 

2 

1.231 

2  II. 061 

2  20.890 

2  30.720 

20 

0.055 

21 

I  22.077 

I  31.906 

I  41.736 

I  51  565 

2 

1395 

2  11.225 

2  21.054 

2  30884 

21 

0.057 

22 

I  22.241 

I  32.070 

I  41.900 

I  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

0.060 

23 

I  22.404 

I  32.234 

I  42.064 

I  51.893 

2 

1723 

2  11-552 

2  21.382 

2  31. 211 

23 

0.063 

24 

I  22.568 

I  32.398 

I  42.227 

I  52.057 

2 

1.887 

2  11.716 

2  21.546 

2  31-375 

24 

0.066 

25 

I  22.732 

I  32.562 

I  42.391 

I  52.221 

2 

2.050 

2  ii.880 

2  21.709 

2  31.539 

25 

0.068 

26 

I  22.896 

I  32.726 

I  42.555 

I  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

I  23.060 

I  32.889 

I  42.719 

I  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

I  23.224 

I  33053 

1 42.883 

I  52.712 

2 

2.542 

2  12.371 

2  22.20X 

2  32.031 

28 

0.076 

29 

I  23387 

I  33.217 

I  43.047 

I  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

I  23.551 

I  33.381 

I  43  210 

I  53  040 

2 

2.869 

2  12.699 

2  22.529 

2  32.358 

30 

0.082 

31 

I  23.715 

I  33.545 

I  43-374 

I  53.204 

*  2 

3.033 

2  12.863 

2  22.692 

2  32.522 

31 

0.085 

32 

I  23.879 

I  33708 

I  43538 

I  53  368 

2 

3.197 

2  13.027 

2  22.856 

2  32.686 

32 

0.087 

33 

I  24.043 

I  33.872 

I  43.702 

I  53.531 

2 

3361 

2  13. 191 

2  23.020 

2  32.850 

33 

0.090 

34 

I  24.207 

I  34.036 

I  43.866 

I  53-695 

2 

3525 

2  13-354 

2  23.184 

2  33-013 

34 

0.093 

35 

I  24.370 

I  34.200 

I  44.029 

I  53.859 

2 

3-689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

I  24.534 

I  34364 

I  44.193 

I  54-023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

0.098 

37 

I  24.698 

I  34.528 

I  44.357 

I  54.187 

2 

4.016 

2  13.846 

2  23.675 

2  33  505 

37 

O.IOI 

38 

I  24.862 

I  34.691 

I  44  521 

I  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33  669 

38 

0.104 

39 

I  25.026 

I  34.855 

I  44.685 

I  54-5M 

2 

4344 

2  14  173 

2  24.003 

2  33  833 

39 

0.106 

40 

I  25.190 

I  35.019 

I  44.849 

I  54.678 

2 

4.508 

2  14  337 

2  24.167 

2  33  996 

40 

0,109 

4^ 

I  25.353 

I  35  183 

I  45012 

I  54-842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

O.II2 

42 

I  25.517 

I  35-347 

I  45.176 

I  55  006 

2 

4835 

2  14.665 

2  24.495 

2  34  324 

42 

O.I  15 

43 

I  25.681 

I  35511 

I  45  340 

I  55.170 

2 

4999 

2  14.829 

2  24.658 

2  34488 

43 

O.II7 

44 

I  25.845 

I  35.674 

I  45  504 

I  55  333 

2 

5163 

2  14  993 

2  24.822 

2  34-652 

44 

0.120 

45 

I  26.009 

I  3.5.838 

I  45.668 

I  55  497 

2 

5-327 

2  15.156 

2  24.986 

2  34.816 

45 

0.123 

46 

I  26.172 

I  36002 

I  45.832 

I  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

0  126 

47 

I  26.336 

I  36,166 

I  45  995 

I  55.825 

2 

5-655 

2  15484 

2  25.314 

2  35.143 

47 

0.128 

48 

I  26.500 

I  36.330 

I  46.159 

I  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35307 

48 

O.I3I 

49 

I  26.664 

I  36.493 

I  46.323 

I  56  153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

0134 

50 

I  26.828 

I  36.657 

I  46.487 

I  56.316 

2 

6.146 

2  15-976 

2  25.805 

2  35  635 

50 

0.137 

51 

I  26.992 

I  3G.821 

I  4:'.65i 

I  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35  798 

51 

0139 

52 

I  27.155 

I  36.985 

I  46.815 

I  56  644 

2 

6.474 

2  16.303 

2  26.133 

2  35  962 

52 

0  142 

53 

I  27.319 

I  37.149 

I  46.978 

I  55.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0145 

54 

I  27.483 

I  37  313 

I  47.142 

I  56  972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

0147 

55 

I  27.647 

I  37.476 

I  47.306 

I  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

0.150 

56 

I  27.811 

I  37.640 

I  47.470 

I  57.299 

2 

7.129 

2  16.959 

2  26.788 

2  3^)618 

56 

0.153 

57 

I  27.975 

I  37  804 

I  47.634 

I  57  4<^3 

2 

7-293 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

I  28.138 

I  37-96S 

I  47.797 

I  57627 

2 

7-457 

2  17.286 

2  27.116 

2  36.945 

58, 

0.158 

59 

I  28.302 

I  38.132 

9- 

I  47.9^)  I 

I  57-791 

2 

7.620 

2  17.450  i 

2  27.280 

2  37.109 

59  . 

Se 

O.161 

Side- 
real. 

8" 

,2h     ; 

14-     ' 

ij" 

For 
conds. 
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TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
real. 

lb"" 

j^h 

18" 

19" 

20** 

21** 

22** 

23' 

For 
Seconds. 

m 

m   s 

m   s 

m   s 

m 

s 

m   s 

m  s 

m   8 

m   s 

s 

8 

o 

2  37273 

2  47.102 

2  56.932 

3 

6.762 

3  16.591 

3  26.421 

3  36.250 

3  46080 

0 

0.000 

I 

2  37  437 

2  47.266 

2  57.096 

3 

6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

I 

0.003 

!2 

2  37.601 

2  47.430 

2  57.260 

3 

7.089 

3  16.919 

3  26.748 

3  36.578 

3  46  407 

2 

0.005 

3 

2  37.764 

2  47  594 

2  57.424 

3 

7253 

3  17083 

3  26.912 

3  36.742 

3  46.571 

3 

0008 

4 

2  37  928 

2  47  758 

2  57.587 

3 

7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57-751 

3 

7.581 

3  17.410 

3  27.240 

3  37  069 

3  46.899 

5 

0.014 

6 

2  38.256 

2  48.085 

2  57-915 

3 

7-745 

3  17.574 

3  27.404 

3  37  233 

3  47  063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  58.079 

3 

7.908 

3  17  738 

3  27  568 

3  37  397 

3  47  227 

7 

0.019 

8 

2  38  584 

2  48.413 

2  58  243 

3 

8.072 

3  17902 

3  27.731 

3  37-561 

3  47  390 

8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3 

8.236 

3  18.066 

3  27.895 

3  37-725 

3  47  554 

9 

0.025 

lO 

2  38.911 

2  48.741 

2  58.570 

3 

8.400 

3  18.229 

3  28.059 

3  37  889 

3  47718 

10 

0.027 

IX 

2  39  075 

2  48.905 

2  58  734 

3 

8-564 

3  18.393 

3  28.223 

3  38.052 

3  47  882 

11 

0.030 

12 

2  39  239 

2  49.068 

2  58.898 

3 

8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

0.033 

13 

2  39  403 

2  49  232 

2  59.062 

3 

8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

0.035 

14 

2  39- 566 

2  49  396 

2  59.226 

3 

9055 

3  18.885 

3  28.714 

3  38-544 

3  48.373 

14 

0.038 

15 

2  39.730 

2  49.560 

2  59  389 

3 

9.219 

3  19049 

3  28.878 

3  38.708 

3  48.537 

15 

0.041 

i6 

2  39894 

2  49  724 

2  59-553 

3 

9383 

3  19212 

3  29.042 

3  38.871 

3  48  701 

16 

0.044 

'Z 

2  40.058 

2  49.888 

2  59.717 

3 

9547 

3  19  376 

3  29.206 

3  39  035 

3  48  865 

17 

0.046 

iS 

2  40.222 

2  50.051 

2  59.881 

3 

9.710 

3  19.540 

3  29.370 

3  39  199 

3  49.029 

18 

0.049 

19 

2  40.386 

2  50.215 

3  0.045 

3 

9.874 

3  19  704 

3  29  533 

3  39  363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

3  0.209 

3 

10.038 

3  19.868 

3  29-697 

3  39  527 

3  49-356 

20 

0.055 

21 

2  40.713 

2  50.543 

3  0.372 

3 

10.202 

3  20.032 

3  29.861 

3  39  691 

3  49  520 

21 

0.057 

22 

2  40.877 

2  50.707 

3  0.536 

3 

10.366 

3  20.195 

3  30.025 

3  39.854 

3  49  684 

22 

0.060 

23 

2  41.041 

2  50.870 

3  0.700 

3 

10.530 

3  20.359 

3  30.189 

3  40.018 

3  49  848 

23 

0.063 

24 

2  41,205 

2  51034 

3  0.864 

3 

10.693 

3  20.523 

3  30.353 

3  40.182 

3  50012 

24 

0.066 

25 

2  41.369 

2  51.198 

3  1.028 

3 

10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.068 

26 

2  41532 

2  51.362 

3  1. 192 

3 

11.021 

3  20.851 

3  30.680 

3  40.510 

3  50.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3  1-355 

3 

II. 185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

0.074 

1   28 

2  41.860 

2  51.690 

3  1.519 

3 

11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51-853 

3  1-683 

3 

11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3  1.847 

3 

11.676 

3  21.506 

3  31.336 

3  41165 

3  50.995 

30 

0.082  1 

31 

2  42.352 

2  52.181 

3  2.01 1 

3 

11.840 

3  21.670 

3  31-499 

3  41-329 

3  51158 

31 

0.085 

32 

2  42.515 

2  52.345 

3  2.174 

3 

12.004 

3  21.834 

3  31  663 

3  41.493 

3  51  322 

32 

0.087 

33 

2  42.679 

2  52.509 

3  2.338 

3 

12.168 

3  21.997 

3  31  827 

3  41.657 

3  51.486 

33 

0.090  i 

34 

2  42.843 

2  52.673 

3  2.502 

3 

12.332 

3  22.161 

3  31  991 

3  41.820 

3  51.650 

34 

0.093  , 

35 

2  43.007 

2  52.836 

3  2.666 

3 

12.496 

3  22.325 

3  32.155 

3  41.984 

3  51-814 

35 

0.096  I 

36 

2  43171 

2  53.000 

3  2.830 

3 

12.659 

3  22.489 

3  32.318 

3  42-148 

3  51.978 

36 

0.098 

37 

2  43-334 

2  53.164 

3  2.994 

3 

12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

O.IOI 

38 

2  43498 

2  53-328 

3  3157 

3 

12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

39 

2  43.662 

2  53492 

3  3321 

3 

13-151 

3  22.980 

3  32.810 

3  42639 

3  52.469 

39 

0.106 

40 

2  43.826 

2  53  656 

3  3.485 

3 

13-315 

3  23.144 

3  32.974 

3  42.803 

3  52-633 

40 

0.109 

41 

2  43  990 

2  53.819 

3  3649 

3 

13478 

3  23.308 

3  33  138 

3  42.967 

3  52-797 

41 

O.II2 

42 

2  44154 

2  53  983 

3  3.813 

3 

13-642 

3  23.472 

3  33  301 

3  43  131 

3  52.961 

42 

O.II5 

43 

2  44-317 

2  54- 147 

3  3977 

3 

13.806 

3  23.636 

3  33  465 

,  3  43  295 

3  53  124 

43 

O.I  17 

44 

2  44.481 

2  54.311 

3  4140 

3 

13970 

3  23.800 

3  33  629 

3  43-459 

3  53-288 

44 

0.120 

45 

2  44  645 

2  54.475 

3  4304 

3 

14.134 

3  23  963 

3  33-793 

3  43.622 

3  53-452 

45 

0.123 

46 

2  44  809 

2  54.638 

3  4468 

3 

14.298 

3  24.127 

3  33-957 

3  43  786 

3  53  616 

46 

0.126 

47 

2  44-973 

2  54.802 

3  4632 

3 

14.461 

3  24.291 

3  34-121 

3  43  950 

3  53  780 

47 

0.128 

48 

2  45  137 

2  54.966 

3  4-796 

3 

14.625 

3  24.455 

3  34284 

3  44  114 

3  53  943 

48 

O.I3I 

49 

2  45300 

2  55  130 

3  4960 

3 

14.789 

3  24.619 

3  34  448 

3  44  278 

3  54-107 

49 

0.134 

50 

2  45464 

2  55.294 

3  5-123 

3 

14953 

3  24.782 

3  34612 

3  44442 

3  54.271 

50 

0.137 

51 

2  45.628 

2  55  458 

3  5.287 

3 

15.117 

3  24  946 

3  34  776 

3  44-605 

3  54  435 

51 

0.139 

52 

2  45.792 

2  55.621 

3  5.451 

3 

15.281 

3  25.110 

3  34-940 

3  44  769 

3  54  599 

52 

0.142 

53 

2  45  956 

2  55  785 

3  5.615 

3 

15-444 

3  25.274 

3  35104 

3  44  933 

3  54.763 

53 

0.145 

54 

2  46.120 

2  55-949 

3  5-779 

3 

15.608 

3  25.438 

3  35267 

3  45  097 

3  .54926 

54 

0.147 

55 

2  46.283 

.  2  56.113 

3  5942 

3 

15.772 

3  25.602 

3  35  431 

3  45-261 

3  55  090 

55 

0.150 

56 

2  46.447 

2  56.277 

3  6.106 

3 

15-936 

3  25  765 

3  35  59^ 

.  3  4541$^ 

3  55  254 

56 

0.153 

57 

2  46.611 

2  56  441 

3  6.270 

3 

16.100 

3  25.929 

3  35  759. 

3  55  418 

57 

0.156 

58 

2  46.775 

2  56.604 

3  6.434 

3 

16.264 

3  26.093 

3  35923 

3  45-752 

3  55-582 

58 

0.158 

59 

2  46.939 

2  56.768 

3  6.598 

3 

16.427 

3  26.257 

3  36.086 

3  45916. 

3  55.746 

59 

O.161 

Side- 
real. 

16^ 

17^ 

18^ 

] 

[9*^ 

20** 

21^ 

22^ 

23' 

For 
Seconds. 

£PH  2904 
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TABLE  III.— MEAN  SOLAB  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

0" 

1*^ 

2»" 

3" 

4" 

5" 

6" 

t 

For 
Seconda. 

m 

m 

8 

m   s 

tn   s 

m  s 

m  8 

m   8 

m   a 

m  8 

a 

8 

o 

0 

0.000 

0  9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59  139 

I  8.995 

0 

0.000 

I 

0 

0  164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49  447 

0  59  303 

X  9.160 

X 

0003 

2 

0 

0.329 

0  XO.185 

0  20.04  X 

0  29.898 

0  39.754 

0  49.611 

0  59  467 

I  9324 

2 

0005 

3 

0 

0493 

0  10.349 

0  20.206 

0  30062 

0  39.919 

0  49.775 

0  59  632 

X  9.488 

3 

0008 

4. 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

I   9.652 

4 

0.0  XI 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40.247 

0  50.104 

0  59.960 

X  9.8x7 

5 

0.014 

6 

0 

0.986 

0  10.842 

0  20699 

0  30.555 

0  40.412 

0  50.268 

X  0.124 

X  9981 

6 

0.016 

7 

0 

1. 150 

0  11.006 

0  20.863 

0  30719 

0  40.576 

0  50.432 

X  0.289 

X  XO.X45 

7  I  0.019 

8 

0 

1-314 

0  H.17X 

0  21.027 

0  30.884 

0  40.740 

0  50  597 

I  0.453 

X  XO.3ZO 

8  1  0.022 

1 

9 

0 

1.478 

0  "335 

0  21. 191 

0  31.048 

0  40.904 

0  50.761 

I  0.6x7 

X  XO.474 

9  1  0.025 

lO 

0 

1643 

0  H.499 

0  21.356 

0  31.212 

0  41.069 

0  50  925 

X  0.782 

I  10.638 

xo  1  0.027  ' 

II 

0 

1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51.089 

I   0.946 

z  10.802 

XX   0.030  ■ 

12 

0 

1.971 

0  X  1.828 

0  21.684 

0  31.541 

0  4TC  397 

0  51.254 

X   I.XIO 

X  10.967 

Z2 

0.033 ' 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

X  X.274 

I  ZX.X3I 

13 

0.036 

M 

0 

2,300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

I    1439 

X  X  1.295 

14  1  0.038  ! 

15 

0 

2.464 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  5x746 

X  X.603 

I  "459 

15  ,  0.041  1 

i6 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51  9x1 

X  1.767 

X  z  1.624 

x6   0.044 

;    '7 

0 

2793 

0  12.649* 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

I    1.932 

X  X  1,788 

17   0.047  ' 

'  i8 

0 

2.957 

0  12.8x3 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

I  2.096 

X  X  1.952 

18   0.049 

19 

0 

3. 121 

V)  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

X  2.260 

X  12. 1 17 

X9   0.052 

20 

0 

3285 

0  X3.142  , 

0  22.998 

0  32.855 

0  42.7x1 

0  52.568 

X  2.424 

X  12.281 

20   0.055 

21 

0 

3450 

0  13.306 

0  23.163 

0  33  019 

0  42.876 

0  52.732 

I  2.589 

X  X2445 

21    0.057 

1   22 

0 

3614 

0  13.471  ' 

0  23.327 

0  33.183 

0  43  040 

0  52.896 

I   27:3 

I  12.609 

22  :  0.060 

23 

0 

3778 

0  13635 

0  23.491 

0  33  348 

0  43.204 

0  53.061 

I   2.917 

I  12.774 

23  0.063 

24 

0 

3.943 

0  13.799 

j 

0  23.656 

0  33  5« 

0  43  368 

0  53.225 

X  3-o8i 

X  12.938 

24   0.066 

25 

0 

4.107 

0  13963 

0  23.820 

0  33.676 

0  43  533 

0  53.389 

I  3.246 

X  X3.Z02 

25  0068 

.   26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43  697 

0  53  554 

X  3.410 

X  13.266 

26   0071 

.   27 

0 

4-435 

0  14.292 

0  24.148 

0  34  005 

0  43.861 

0  53.718 

I  3.574 

I  13431 

27  0074  ' 

1   28 

0 

4.600 

0  14.456 

0  24.313 

0  34  169 

0  44.026 

0  53.882 

I  3  739  1 

I  13595 

28   0077  ■ 

1  29 

0 

4.764 

0  14.620 

0  24.477 

0  34  333 

0  44190 

0  54.046 

X  3.903 

I  13759 

29   0.079 

30 

0 

4.928  , 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

X  4.067 

X  13.924 

30   0.082  1 

31 

0 

5093 

0  14.949 

0  24.805 

0  34.662 

0  44  518 

0  54  375 

I  4.231  , 

X  X4.088 

31   0.085 

32 

0 

5-207 

0  15  113 

0  24.970 

0  34.826 

0  44683 

0  54  539 

I  4.396 

X  14252 

32  0088 

'  33 

0 

5.421 

0  15.278 

0  25.134 

0  34  990 

0  44.847 

0  54.703 

I  4.560 

X  X4.416 

33   0090  . 

34 

0 

5585 

0  X5.442 

0  25.298 

0  35  155 

0  450x1 

0  54.H68 

X  4.724 

I  14  581 

34   0093 

35 

0 

5750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55  032 

X  4.888  ' 

I  14.745 

35   0096 

36 

0 

5914 

0  15  770 

0  25.627  1 

0  35  483 

0  45.340 

0  55x96 

I  5.053  . 

X  14.909 

36   0.099 

37 

0 

6.078 

0  15-935 

0  25.791 

0  35  648 

0  45.504 

0  55  361 

X  5217 

I  15.073 

37   0  lOI 

38 

0 

6  242 

0  16099 

0  25  955 

0  35.812 

0  45  668 

0  55  525 

I  5.381 

I  15238 

38   0.104 

39 

0 

6407 

0  16.263 

1 

0  26.120 

1 

0  35.976 

0  45.833 

0  55.689 

I  5.546 

X  15.402 

39   0.107 

40 

0 

657X 

0  16.427 

0  26.284  1 

0  36.140 

0  45  997 

0  55853 

1  5.710 

1 15.566 

40   o.xxo 

41 

0 

6735 

0  16  5v72  ' 

0  26.448  ! 

0  36.305 

0  46.161 

0  36  018 

1  5  874  ' 

X  15731 

41    O.II2 

1  42 

0 

6.900 

0  16756 

0  26.612 

0  36  469 

0  46  325 

0  56.182  ' 

X   6038 ; 

I  15895 

42    0.1x5 

43 

0 

7064  ■ 

0  16.920  ' 

0  26.f77 

0  36.633 

0  46  490 

0  56.346  , 

1   6.203 

1  16.059 

4)   0118 

44 

0 

7228 

0  17.085  1 

0  26941  , 

0  36.798 

0  46.654 

0  56.510 

X  6.367 

I  16.223 

44   0  120 

45 

0 

7  392  1 

0  17.249  , 

0  27  105 

0  36.962 

0  4681H 

0  56.675 

I   6.531 

1  16.388 

45   0123 

46 

0 

7557 

0  17413 

0  27  270 

0  37.126 

0  46<>83 

0  56  839 

I  6.695 

I  16552 

46   0  t j6 

47 

c 

7721  ' 

0  17.577  i 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

I  6.860 

1  16716 

47   0  129 

4« 

0 

7.885  _ 

0  17.742 

0  27.598  I 

0  37  455 

0  473»i 

0  57.1^)8  . 

X  7.024 

I  I6.88X 

48   0.1 31 

49 

0 

8.049 

0  17906 

0  27.762 

0  37.619 

0  47-475 

0  57.332 

X  7.188 

X  17.045 

49   0  M4 

50 

0 

h  214 

0  18  070 

0  27  927 

0  37.783 

0  47  640 

0  57.4^>r) 

I  7353 

I  17.209 

50   0  M7 

51 

0 

8.-i7^ 

0  18. 2^ 

0  28  091  . 

0  37  9.17 

0  47.804  ; 

0  57  r»<»o  1 

I  7517 

I  17.373 

51   0 140 

52 

0 

8.54-J 

0  iS  3')q 

0  28  255 

0  j8  112 

0  47  9f)S 

0  57-'<25  ] 

I  7.681  , 

I  17.538 

52   0142 

53 

0 

8707 

0  18-63 

0  28.420* 

0  38  276 

0  48  132 

0  57.^x89  1 

X  7845 

I  17702 

5.^   0  145 

54 

0 

8S71 

0  18  727 

0  28.584  1 

0  38.440 

0  48.297 

0  58  153  1 

I  8010 

1  17866 

54   0.148 

!  55 

0 

90^5 

0  18  So2 

0  28  748 

0  38  605 

0  4*^  4^11 

0  58.  '17  . 

1  8174 

X  1S.030 

55   0151 

'  56 

0 

9  ''>9 

0  19  n5r) 

0  28  .)I2 

0  3S  769 

0  48  r>25 

0  58412  ; 

I   8  ^j8 

1  18  195 

56   0.153 

:  57 

0 

9  3''4 

0  10  220 

0  20  077 

0  ^8953 

0  ;8  790 

0  58  (»46  i 

X   8  S02  , 

X  18.350 

57   0  »5« 

58 

0 

9-5'^ 

0  10- ^84 

0  2<)  241 

0  39007 

0  4'^'>54 

0  s8  8io 

I  8.<^ 

I  la.523 

58   0159 

59 

M*  .in 
S<  l.xr. 

1 

0 

0  19.549 

1^' 

0  20405 

2^ 

0  39  262 

0  49  1 1 8 

4" 

0  58  975 

5' 

X  8831  I 

z  18.688 

59  .  o.i6a 

1 

3"     ' 

1 

/ 
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